LIGHTING 





IT’S EASY T0 SEE - 


what a difference 
this makes 


fe] Me] TBED ¢ 





And—with Holoflux—the difference is better lighting, less 
eye-strain and greater efficiency. Employing lightweight 
Lumiplex panels which incorporate a unique system of conical 
prisms, Holoflux provides a high utilization of fluorescent light- 
ing with low levels of source brightness. This ensures full 
illumination over the working area while glare from the light- 
ing unit is reduced to the absolute minimum. 


Complete range 


PENDANT H H : 2 
of lighting This latest development in scientifically controlled tubular 
lighting is fully explained in Publication 5701. Please write for 


your copy now. 


units for 


ames sore OL OPHANE LIMITED 


CEILING SCIENTIFIC ILLUMINATING ENGINEERS 


ELVERTON STREET, WESTMINSTER, S.W.1 
Phone: ViCtoria 8062 Grams: Holophane, Sowest, London 


For use with 2 « 40 w 


. &2or 380 w 
RECESSED : SEE OUR STAND H.4 AT THE 


MCF/U lamps ELECTRICAL ENGINEERS EXHIBITION 
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Jow to‘New-Line’ 
lighting trunking... 


add (rompton Fower-Line 


Fast-installation power trunking readily adapted to new needs 


* * ‘Power-Line’ trunking can be quickly added to one or both sides of 
Crompton ‘New-Line’ lighting trunking. The only tool needed is a 
screwdriver. ‘Power-Line’ may be used alone to provide ready power 


to bench drivers. 

‘Power-Line’ is a simple and economic method of providing separate 
power and lighting circuits, or independent power circuits. 

Power can be taken off at any point, either by flexible conduit, solid 
conduit, or armoured cable. 


Pressed steel T.P. and N. cartridge fuse-boxes can be loosened to 
pass new conductors without disturbing existing working circuits. 





Low Voltage circuits, telephone circuits, etc., can be physically 
separated from other conductors, with simple take-off at any point. 


From the specially designed line-taps to the insulated ‘snap-on’ 











covers, ‘Power-Line’ makes for speed of installation, accessibility, 


and adaption all along the line ! 


Power capacity up to 8 x 19/.064 or 12 x 7/.064 conductors. 





Available now. Standard finish, galvanised. <2 
See our exhibits on 


STAND H.14 
at the 


(rompton Parkinson asc 








LImMettTED . (A.S.E.E.) Exhibition 
ara dt Earls Court,March 17-21 








CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 








Varch, 1959 


The Largest and most experienced 


designers and manufacturers 


‘tm Road Signs and equipment 


Road Traffic Signs, all finishes 
Illuminated Guardposts 

Tubular Steel Posts/Columns 
Lighting Columns 

Direction Arms 

Approach and Route Direction Signs 
Street Nameplates 

Beacon Globes, Plastic 

Steel Road Studs, Lines and Letters 
Letters and Arrows—Plain or Reflex 


Cast Iron Island Sites 


G @) W S al A L L External Lighting Fittings 
Portable Si 
L [ | I T E D) ae on P.V.C. sleeving for posts 


Reflective Surface Signs 


COMPANY 


Head Office & Works 

Rood End Road, Oldbury, Birmingham 

Phone: BROadwell 2291-2 

London Office & Showrooms 

Lambs Conduit Passage, Red Lion Square, W a 


Phone: CHAncery 7042 & 7845 
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LANTERNS 


for use with 


MERCURY LAMPS 


ACCEPTED BY 
M.O.T. 


for 


MAIN ROAD 
LIGHTING 


Z8430CM 


The new G.E.C. lanterns illustrated have been 
designed for main road lighting and have a 
medium angle beam distribution, using an Osram 
250 watt or 400 watt mercury colour modified 
type MBF/U or mercury type MA/V lamp. 
The Z8430CM has been specially introduced for 
use with colour modified type MBF/U lamp and 
the Z8430 with the type MA/V lamp, using a 
magnetic deflector. 


Outstanding features include :— 


@ Each optical system designed to give maximum 
efficiency with the type of lamp used. 


@ Maximum amount of light directed on to 
carriageway and adjacent area on both sides, 


@ Very pleasing appearance by day. 
@ Lantern bodies made in die-cast light alloy. 


@ Available for top or side entry mounting. 


THE GENERAL ELECTRIC CO. LTD. 
Magnet House, Kingsway, London, W.C.2. 


@ Die-cast hinged ring with quick-release toggle 
catch supporting the refractor bowl. 
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GERMAN INDUSTRIES 


FAIR 1959. 


26 APRIL -5 MAY 


For details apply to SCHENKERS LTD., 

Largest Fair in Europe—over Shipping & Forwarding Agents, 
4,000,000 sq. ft. exhibition space— mS Royal — reo 
he 13 Finsbury Square, London, E.C.2. 

ye seaticeeyars unarnegaae nitiatin Telephone: METropolitan 9711 (15 lines) 
electrical industries. Telex: London 22625. 




















8 FIT MORLITE FLUORESCENT FITTINGS ~~ 








> 


You can ALWAYS spot 
the MORLITE user 


oe — for No more tired eyes if you insist on Morlite fittings. 

iHustrated catalogue : . ‘ 

showing complete Phey give exactly the quality of light the situation 
demands. And, let it be whispered, at a very attract- 
ive price. 





Complete pack containing 5’ 8Ow SLIM LINE BATTEN 
Complete with H.P.F. Control gear. 


C. M. CHURCHOUSE LTD. 


CLARENDON CROSS, LONDON, W.I! 
Tel. PARK 5666/78 


Write for our new Catalogue No. 174 














MORLEY’S ELECTRICAL SERVICES (Holloway) LIMITED 
117 Hornsey Road, London, N.7. NOR. 5008 
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Ask for comprehensive catalogues 
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...industrial...commercial...domestic 


FALKS 


FALK, STADELMANN & CO. LTO 


Lighting Engineers ani Manufacturers of lighting fittings 
for all industrial, commercial and decorative purposes 
91 FARRINGDON ROAD, LONDON E.C.1 
Telephone: HOLborn 7654 
SHOWROOMS: 20/22 Mount St., Park Lane W.1 
Telephone: MAYfair 5671/2 
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Cat. 5981 for 
85/140W sodium lamps 





























WARDLE floodlights 


for a better light on things 


Specialization pays off. Wardle floodlights are backed by over 40 years’ experience in 
illuminating engineering. Which is the equivalent of saying that Wardle Floodlights will 
give maximum illumination with minimum trouble. There is a Wardle Floodlight for 
every purpose for use with sodium, mercury or tungsten lamps. 


Send for leaflet “‘Wardle Floodlight Projectors’ 


THE WARDLE ENGINEERING CO. LTD 


OLD TRAFFORD, MANCHESTER 16 Telephone: TRAfford Park 1801 (3 lines) 
London Office: 34 Victoria Street, S.W.1. Telephone: ABBey 4072 and 1356. 








Visit us on 
STAND R2 
A.S.E.E. 


Electrical Engineers 
Exhibition 


Earls Court 
March !7th-2ist 











W39126 
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atlas leads in lighting 





Atlas Domino is a system based on the use of rectangular units, 


‘bricks’ of fluorescent light. With these units it is possible 
to build up almost any desired pattern of light. 


Domino units comprise a black metal chassis in semi-gloss finish 
with white opal ‘Perspex’ diffusers, available in 5ft., 4ft., and 
2ft. lengths, housing one or two tubes. Domino units 


can be suspended horizontally, vertically or on edge ; singly ; 


or in groups, end to end, edge to edge, and back to back 


The illustration shows a simple decorative installation, 


economical to maintain; and the sketch, in plan, a few of the 


many possible patterns that can be formed. 


Atlas Lighting engineers are available for consultation at any time, 


and will gladly call by appointment. 








The new Fiesta range Top designers 
in Britain and Sweden have worked to create this 
striking range of fittings. The great variety of ceiling 
and wall units gives a wide choice of beautiful, well 
constructed fittings for board rooms, hotel lounges, 
and reception areas in public and private buildings. 


LIGHT AND LIGHTING 


See the new Fiesta range on 
STAND K14 in the A.S.E.E. 
Exhibition at Earls Court — or 
in the Company's Showrooms 
at Crown House, Aldwych, 
WwW. 2 A4/so 26-29 Holloway 
Head, Birmingham 1, and at 
74 Waterloo St., Glasgow C.2 


78 wp | 


Lamp and Lighting Co Ltd 
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Stanton Type 8 Prestressed Spun Concrete Lighting Columns 
fitted with G.E.C. Z.8480 Fluorescent Lighting at the Llanrumney 


ractracsad S Wn Shopping Centre, Cardiff 
Photograph by permission 


of E. C. Roberts, Esq., 


M.Eng., M.1.C.E., M.1.Mun 


oncrete Lighting [eae 


The Type shown is part of 
a wide range of Stanton de- 


signs approved by the Coun- 
() (| iN ns cil of Industrial Design. 
For further information 
please telephone Ilkeston 
86 Extension 44 or write 


Lighting Co'umn Sales 
Department. 
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Over 200 
Fluorescent 


PATENT APPLIED FOR Fittings from 


FLUORESCENT FITTINGS one basic spine 


STAND C4 
A.S.E.E. Earls Court March 17th—21st 


EKCO-ENSIGN ELECTRIC LTD., 4s essex sTREET, STRAND, LONDON, W.C.2. TEL: CITY 8951 


SALES OFFICES. ILLUMINATING ENGINEERING DEPTS., SHOWROOMS AND DEPOTS IN 
LONDON MANCHESTER + BIRMINGHAM +: NOTTINGHAM «+: GLASGOW -: CARDIFF 


EL 6@a 





WEATHERPROOF 


FITTINGS 
She Yalu Selection 
































CATALOGUE AVAILABLE ON REQUEST 
_MANUFACTURED AT HILLINGTON, GLASGOW, S.W.2 


by J. & G. COUGHTRIE Ltd. 








RESISTS YELLOWING UNDER FLUORESCENT GLARE Lustrex 
UVL is a high quality polystyrene that resists dis- 
colouration on exposure to ultra-violet light. It 
has been tested continuously for 10,000 hours 
without noticeable yellowing. It is easily cleaned 
and does not corrode. 

INTRICATE SHAPES EASILY MOULDED 


shapes that are impossible or too expensive to 


Complicated 


make in metal or glass are easily and cheaply 
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LUSTREX UVL 


for moulded 


lighting fittings 


obtained with Lustrex UVL. Here is new freedom 
in design — at no extra cost. 

LIGHTWEIGHT Many installation problems are elim- 
inated by Lustrex UVL simply because it is 
extremely light in weight. Installation costs are 
cut, too, and valuable time is saved on the job. 
PLAIN OR COLOURED Lustrex UVL is made crystal 
clear or translucent white, and is available in a 


wide range of colours—transparent or translucent. 


Lustrez is a registered trade mark 


MONSANTO CHEMICALS AND PLASTICS HELP INDUSTRY — TO BRING A BETTER FUTURE CLOSER 


MONSANTO CHEMICALS LIMITED, PLASTICS DIVISION 
670 Monsanto House, Victoria St., London, S.W.1 and at Royal Exchange, Manchester, 2 


Jn association with : Monsanto Chemical Company, St. Louis, U.S.A. Monsanto Canada Limited, Montreal. Monsanto Chemicals 
(Australia) Ltd., Melbourne. Monsanto Chemicals of India Private Ltd., Bombay. Representatives in the world’s principal cities 
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on the Ist of each month at 32, Victoria Street, London, S.W. 
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LIGHTING 


contents 
Editorial 


The Samuel Whitbread 


Some Notes on Answers to the 1958 City and 
Guilds Examination Papers 
by S. S. Beggs 


The Physical Society Exhibition 
Lighting the Retail Store... . 
Lighting Abstracts 


Discomfort Glare in Interior Lighting Installations— 
Comparison of Appraisals and Calculated 
Values 
by E. Rowlands 


IES Activities 


Postscript 
by “ Lumeritas ” 


Education 
In Lighting 


FV sedemargrase in knowledge are constantly being made in every field of human 
interest and lighting is a field which has had its fair share of advances in recent 
years. But the flow of knowledge still continues and, of the making of books and 
papers contributing to it there is no lack. All this must be assimilated by those 
who aim to make lighting engineering their career. We do not mean that every 
publication relating to aspects of lighting must be read entire by new students and 
established practitioners. That would be impossible as well as impossibly tedious. 
But, what is really new and useful—usually only a small fraction of what is pub- 
lished—adds something to the bulk of the knowledge teachers must impart and 
students must acquire. Lighting technology is becoming more complex and, 
notwithstanding the efforts of those who labour to save others labour, by compiling 
data tables and “‘simplifying’”’ methods of design, the would-be lighting engineer 
has much to learn. But his technical knowledge may well be mis-applied unless 
he learns to “‘size-up” situations as well as possible. To find out what ought to 
be designed is the necessary prelude to good lighting design, and in this matter of 
“diagnosis” the student’s education needs improvement. 








LIGHT AND LIGHTING 


Notes and News 


HE Golden Jubilee Dinner of the IES was an im- 

pressive and very successful function. On Febru- 
ary 9th fifty years ago 26 people forgathered at the 
Criterion Restaurant in London’s Piccadilly where 
they dined informally and resolved to found what, 
later in the year, was named The Illuminating Engin- 
eering Society. In the same building three weeks ago 
about 450 members of the Society and their guests 
sat down to a commemorative dinner while, simul- 
taneously, many members of the local Centres 
gathered at their own functions and had the London 
speeches relayed to them by landlines. The speeches 
were also transmitted to the South African Centre 
and we understand that, although some fading 
occurred, on the whole reception was good. The scene 
in the Criterion before the speeches commenced was 
described to the listening Centres by Mr. W. R. 
Stevens in his own inimitable manner and, by all 
accounts, with much satisfaction to his audience. 

It was certainly a memorable occasion and a most 
appropriate beginning of the Golden Jubilee year 
celebrations. Unfortunately, the Lord Mayor, who 
was to have been among the imposing array of the 
Society’s guests, was prevented by indisposition 
from being present, although the two City Sheriffs 
attended. Close to the President at the top table we 
were particularly pleased to see the Rt. Hon. the 
Earl of Mount Edgcumbe who is an original member 
of the Society. Dr. R. Lessing, another original mem- 
ber, was also present but the third surviving member 
of the founder group, Professor J. T. Macgregor- 
Morris—-who was expected to attend—was, unfor- 
tunately, not well enough to do so. The guests also 
included representatives of the corresponding Socie- 
ties in Australia, France and Germany. In proposing 
the toast to the IES, the Very Rev. A. C. Don, Dean 
of Westminster, contrasted the unworthy lighting of 
Westminster Abbey with the new scientifically 
designed lighting of Gloucester Cathedral. After the 
response by the President, Mr. C. C. Smith, who read 
a message of congratulation received from the Prime 
Minister, the Rt. Hon. Harold Macmillan, toasts were 
proposed to Science, Art and Industry. Appro- 
priately, the first of these toasts was proposed by Dr. 
G. B. B. M. Sutherland who is Director of the 
National Physical Laboratory which has been so inti- 
mately involved in the development of lighting and 
has provided the Society with some of its most emi- 
nent personalities and _ presidents. Sir Charles 
Wheeler, President of the Royal Academy, spoke of 
the great importance of lighting to the visual arts 
and of the debt we all owe to it for its revelation of 


the beauties of colour. In proposing the toast to 


Industry, Mr. Leslie Gamage, Chairman and Manag- 
ing Director of the GEC, claimed for Britain the 
leading lighting industry of the world. This leader- 
ship, he said, is due to the partnership of industry 
with science and art, and illuminating engineering as 
we know it today owes very much to research and 
development work which member firms of the light- 
ing industry have financed. In a sparkling speech 
Dr. J. W. T. Walsh, President of the International 
Illumination Commission, proposed the toast to the 
Guests. Responding to this, Councillor David 
Cobbold, the Rt. Worshipful the Mayor of the City of 
Westminster, said that the first arc lighting was in- 
stalled in his city’s area as long ago as 1848. Today, 
the area within a quarter of a mile radius of St. 
James’s has a load of 2,000 kW/sq. mile and provides 
the greatest concentration of lighting in the world. 
He was proud that the IES had its origin and has 
its headquarters in this area. 

Another notable event occurred in February, a 
week before the IES Golden Jubilee Dinner. This 
was the Swan Memorial Lecture given in Newcastle- 
upon-Tyne by Dr. J. N. Aldington. Dr. Aldington’s 
reputation as a public lecturer, particularly on light 
sources, stands so high that he was assured of a large 
audience and his audience certainly got what they 
expected—a fine lecture. All the more credit is due 
to Dr. Aldington in that during the preceding week 
he was a victim of the prevailing “flu and was barely 
well enough to fulfil his important engagement in 
Newcastle. However, not only did he deliver the 
Swan Lecture but he also made a television appear- 
ance and, later in the same week, he gave a live 
broadcast on the BBC’s Network 3 which was 
recorded and repeated in the Home Service on the 
morning of Saturday, February 7th. 


Fitting the Job to the Worker 

Lighting is one of the subjects under discussion 
at a Conference on fitting the job to the worker 
which is now sitting in Zurich under the auspices of 
the European Productivity Agency of the Organisa- 
tion for European Economic Co-operation (OEEC). 
Two of the British delegates attending this confer- 
ence are Dr. R. G. Hopkinson and Mr. H. C. Weston. 
We understand that Mr. Weston’s first “international” 
paper on lighting in relation to industrial efficiency 
was delivered in 1927 at a conference in Italy and 
that he presented a further paper on this subject in 
Zurich—the venue of the present conference—30 
years ago. He has been nominated to lead the 
British delegation to the CIE at the Brussels meetings 
in June. 
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One of the committee rooms in the new Paris 
headquarters of UNESCO (architects, Bernard 
Zehrfuss, Pier Luigi Nervi, and Marcel Breuer). 
Like many areas of the building, this room was 
furnished by a donation from a member nation—in 
this instance, Italy. The lighting fittings, partly 
recessed into a ceiling of olive wood, are of 
Murano glass. 











The Samuel Whitbread 


Leicester Square, London, w.1 


Architects, T. P. Bennett & Son; interior design, 

Richard Lonsdale-Hands Associates. Electrical 
installation and lighting fittings, Troughton and Young 
Lid.; other lighting fittings, Courtney, Pope (Electrical) 
Ltd., H. C. Hiscock Ltd., Osler and Faraday Ltd., 


and Tucker and Edgar Ltd. 


HITBREADS’ “number one” public house 

occupies a site on the corner of Leicester 

Square, in the heart of London's “ theatreland ”. 
Although in a dominant position, the site is an awkward 
shape—in plan, a segment of a circle. Thus, on each 
floor the rooms are of irregular shape, with one curved 
wall. 

The principal areas for which Richard Lonsdale- 
Hands were responsible comprise a dive bar, below pave- 
ment level ; a bar on the ground floor, with direct access 
from the street; a smaller, more intimate bar, to the 
rear of the ground floor bar; and a restaurant on the 
first floor. In the three bars distinct themes were adopted 
as the basis of the décor. Thus, in the dive bar, the 
theme is “ traditional London ”, with a series of paintings 
by George Bass forming a modern equivalent to the tra- 
ditional “Cries of London” and bar front panels in 
laminated plastic sheeting incorporating the coats of arms 
of the London boroughs. 

The principal element of the dive bar is the serpen- 
tine shaped long bar at the hub of the segmental area. 
There are three bays of banquette seating along the 
curved outer wall with, between each bay, screens of acid- 
etched glass. At either end of the room extensive use is 


made of mirrored glass and there is a large map of central 
London on which the principal theatres and cinemas can 
be indicated by small lamps at the press of a button. 
Internal finishes comprise teak panelling ; seating in lime- 
green and rust hide; and a patterned carpet in black 
and moss green. 

The theme of the ground floor bar is the “ signs of the 
zodiac”. The gods and creatures of astronomy are 
featured in the laminated plastic panels of the bar front 
and the table tops and in the acid-etched panels of the 
bar fitment, while the walls are finished with several 
layers of glass treated in several ways to give a three- 
dimensional “ star-studded ” effect. The structural wall 
is painted midnight blue on which clusters of stars are 
painted, while the layers of glass, into which additional 
star shapes are cut, stand about 12 in. from the wall 
to create an illusion of movement when seen by a person 
passing through the bar. 

The small bar at the rear—the “Gold Bar ”—has a 
more opulant style of décor, carrying on the tradition 
long associated with “ show business”. There is a black 
carpet ; banquette seating is covered with red velvet ; 
walls have a gold finish : and a gilt chandelier of modern 
design is suspended from the ceiling. 
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In the restaurant advantage has been taken of the 
unique outlook. There are unobstructed windows the 
entire length of the curved external wall and the area 
not immediately adjacent to the windows is at a slightly 
higher level than the remainder so that all diners have 
an uninterrupted view of the lively scene outside. (The 
long window forms a dominant feature of the curved 
facade.) The main element of the décor is the canopy of 
geometrically shaped panels of fibrous plaster, suspended 
from the dark-blue ceiling above. At either end of the 
room there are carved wall panels of “ Perspex”, edge 
lit to enhance the designs of the sculptor, Arthur Fleisch- 
mann. These designs represent the four seasons, depict- 
ing hops, barley, grapes and water—in the form of ice 
crystals—incorporating classical figures in low relief. 

Of particular interest in connection with the design 
of the premises was the extensive use of a large scale 
model of the shell of the building which was made avail- 
able to the design team at an early stage of their delibera- 
tions. The model was constructed so that each floor could 
be taken out, like a drawer, and the various wall, ceiling 
and furnishing treatments were accurately reproduced 
so that the total effect could be assessed. By using minia- 
ture lamps, the lighting effects, too, were simulated, and 
even the murals, clocks and other small items were in- 
cluded. 

There are staircases at either end of the building, and 
both have been given interesting decorative treatment: 
slatted timber panelling on coloured plaster walls, with 
some areas finished with a new material based on a com- 
pound of natural crushed rock. Ceilings are blue—con- 
tinuing the prevailing colour of the restaurant colour 
scheme—and specially designed tungsten fittings have 
been fixed directly to them. 

Lighting 

Lighting of the dive bar comprises cold-cathode tubing 

concealed by the canopy which follows the contour of 
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Top, the “ Dive Bar,” with indirect lighting 
from cold-cathode tubing concealed by the 
canopy and direct lighting from louvred 
downlights semi-recessed into the canopy. 
Above, ground floor bar, with indirect lighting 
from tungsten lamps concealed by the slats 

of the segmental ceiling and from the 
conical-shaped fittings in the alternate 
segments. Decorative glass panels above the 
bar fitting conceal fluorescent lamps, Left, 
close-up of counter front, with decorative 
panels lit by lamps concealed by the black 
pelmets. The “ star-studded ” wall comprises 
acid-etched and sand-blasted layers of glass 

lit by lamps concealed by the teak dado. 
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The Samuel Whitbread 


Leicester Square, London, w.1 


Architects, T. P. Bennett & Son; interior design, 

Richard Lonsdale-Hands Associates. Electrical 
installation and lighting fittings, Troughton and Young 
Lid.; other lighting fittings, Courtney, Pope (Electrical) 
Lid., H. C. Hiscock Lid., Osler and Faraday Lid., 


and Tucker and Edgar Ltd. 


HITBREADS’ “number one” public house 

occupies a site on the corner of Leicester 

Square, in the heart of London's “ theatreland ”. 
Although in a dominant position, the site is an awkward 
shape—in plan, a segment of a circle. Thus, on each 
floor the rooms are of irregular shape, with one curved 
wall. 

The principal areas for which Richard Lonsdale- 
Hands were responsible comprise a dive bar, below pave- 
ment level ; a bar on the ground floor, with direct access 
from the street; a smaller, more intimate bar, to the 
rear of the ground floor bar; and a restaurant on the 
first floor. In the three bars distinct themes were adopted 
as the basis of the décor. Thus, in the dive bar, the 
theme is “ traditional London ”, with a series of paintings 
by George Bass forming a modern equivalent to the tra- 
ditional “Cries of London” and bar front panels in 
laminated plastic sheeting incorporating the coats of arms 
of the London boroughs. 

The principal element of the dive bar is the serpen- 
tine shaped long bar at the hub of the segmental area. 
[here are three bays of banquette seating along the 
curved outer wall with, between each bay, screens of acid- 


etched glass. At either end of the room extensive use is 





made of mirrored glass and there is a large map of central 
London on which the principal theatres and cinemas can 
be indicated by small lamps at the press of a button. 
Internal finishes comprise teak panelling ; seating in lime- 
green and rust hide; and a patterned carpet in black 
and moss green. 

The theme of the ground floor bar is the “ signs of the 
zodiac’. The gods and creatures of astronomy are 
featured in the laminated plastic panels of the bar front 
and the table tops and in the acid-etched panels of the 
bar fitment, while the walls are finished with several 
layers of glass treated in several ways to give a three- 
dimensional “ star-studded ” effect. The structural wall 
is painted midnight blue on which clusters of stars are 
painted, while the layers of glass, into which additional 
star shapes are cut, stand about 12 in. from the wall 
to create an illusion of movement when seen by a person 
passing through the bar. 

The small bar at the rear—the “Gold Bar ”—has a 
more opulant style of décor, carrying on the tradition 
long associated with “ show business”. There is a black 
carpet; banquette seating is covered with red velvet; 
walls have a gold finish ; and a gilt chandelier of modern 
design is suspended from the ceiling 
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In the restaurant advantage has been taken of the 
unique outlook. There are unobstructed windows the 
entire length of the curved external wall and the area 
not immediately adjacent to the windows is at a slightly 
higher level than the remainder so that all diners have 
an uninterrupted view of the lively scene outside. (The 
long window forms a dominant feature of the curved 
facade.) The main element of the décor is the canopy of 
geometrically shaped panels of fibrous plaster, suspended 
from the dark-blue ceiling above. At either end of the 
room there are carved wall panels of “ Perspex”, edge 
lit to enhance the designs of the sculptor, Arthur Fleisch- 
mann. These designs represent the four seasons, depict- 
ing hops, barley, grapes and water—in the form of ice 
crystals—incorporating classical figures in low relief. 

Of particular interest in connection with the design 
of the premises was the extensive use of a large scale 
model of the shell of the building which was made avail- 
able to the design team at an early stage of their delibera- 
tions. The model was constructed so that each floor could 
be taken out, like a drawer, and the various wall, ceiling 
and furnishing treatments were accurately reproduced 
so that the total effect could be assessed. By using minia- 
ture lamps, the lighting effects, too, were simulated, and 

murals, clocks and other small items were in- 
cluded 
Chere are staircases at either end of the building, and 
th have been given interesting decorative treatment: 
panelling on coloured plaster walls, with 
finished with a new material based on a com- 
jatural crushed rock. Ceilings are blue—con- 
prevailing colour of the restaurant colour 
ind specially designed tungsten fittings have 
xed directly to them 
hting 
Lighting of the dive bar comprises cold-cathode tubing 
ealed by the canopy which follows the contour of 
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lop, the “ Dive Bar,” with indirect lighting 
from cold-cathode tubing concealed by the 
canopy and direct lighting from louvred 
downlights semi-recessed into the canopy. 
Above, ground floor bar, with indirect lighting 
from tungsten lamps concealed by the slats 
of the segmental ceiling and from the 
conical-shaped fittings in the alternate 
segments, Decorative glass panels above the 
bar fitting conceal fluorescent lamps, Left, 
close-up of counter front, with decorative 
panels lit by lamps concealed by the black 
pelmets. The “ star-studded ” wall comprises 
acid-etched and sand-blasted layers of glass 
lit by lamps concealed by the teak dado. 
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the room and, over part of it, forms a low-ceilinged area. 
Partly recessed into this canopy are louvred downlights, 
with rims of perforated metal. 

The ground floor bar is lit mainly by indirect light 
from conical shaped fittings of spun metal suspended 
from the plain segments of the segmental ceiling. Between 
these plain areas are slatted segments, with tungsten 
lamps concealed by alternate slats. Decorative glass 
panels above the back bar fitment are lit from behind 
by fluorescent lamps, while the “ zodiac” panels of the 
bar front are lit by strip-lights concealed by the black 
plastic pelmets. The side walls above dado level comprise 
several layers of glass, set about 12 in. from the struc- 
tural wall, into which various star shapes have been 
cut by acid etching, sand blasting and other techniques. 
Fluorescent lamps concealed by the dado shine on to 
these incisions in the glass to produce a sparkling effect. 

The restaurant ceiling, described above, is lit by 
groups of tungsten lamps housed in _fibrous-plaster 
troughs fixed to the columns, while the ceiling panels 
themselves conceal other tungsten lamps. On most tables 
there are small table lamps, with bases of spun aluminium 
and plastic shades. 


Left, window tables of the first-floor restaurant 
showing the good view of the surrounding 
area. Table lamps have spun-metal bases and 
plastic shades. Fibrous-plaster troughs fixed 
to the columns house tungsten lamps that 

shine on to the geometrical ceiling panels. 
Below, another view of the restaurant, 

showing the edge-lit “ Perspex ” panels by 
Arthur Fleischmann and the view across 
Leicester Square. 
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Some Notes on Answers to the 1958 


City and Guilds Examination Papers 


By S. S. BEGGS, 


M.A., A.M.I.E.E., F.1.E.S.* 


S a new branch of technology becomes established it becomes increasingly important for 
those practising in that branch to have a thorough understanding of the basic principles 
and their application to the many problems that are bound to arise in the course of their work. 
This has been recognised by The Illuminating Engineering Society, as shown by the recent 
raising of the standard of the qualification in illuminating engineering required for diploma 
membership from the intermediate grade to a final grade certificate of the City and Guilds of 
London Institute. It is thought, therefore, that many in the field of lighting, as well as past 
ire candidates for these examinations, will be interested in a review of the questions set 

1958 papers, with comments on the type of answer which might be expected. The 

or acknowledges the kind permission of the C and G Institute to publish the question 
vers, and would emphasise that these notes represent his own personal interpretation of 

1 and his own views of what constitutes a suitable answer. No doubt every examiner 

his own idiosyncrasies, but—as in most educational matters—there is a fair accepted 


lard throughout the country. 


‘art I Intermediate Grade 


[he general standard of knowledge expected at this stage is a thorough understanding of 


basic principles. 


\ certain amount of pure “science” is required, but this will have a bias towards that involved 
ighting, e.g. radiation, optics and heat; also sufficient mathematical ability to comprehend 
at is happening in a calculation, as well as to derive the right answer, arithmetically or 
braically. Reasonable facility with the usual processes (such as logarithms) is essential; 
hough calculus is not essential, ability with elementary manipulations—such as simple 


erentiation and integration—will be a great asset. 


Proper use of units and a knowledge 


the methods of light measurement are an obvious necessity, as also an understanding of 


properties of light sources and lighting materials. 


Only a general knowledge of lighting 


ipment and installations is expected, any detail being just sufficient to illustrate the 


pplication of the basic principle in a suitable form. 


First Paper 
ympare and contrast the spectral distribution in the visible, 
idtra-violet and infra-red regions of 
({) a 100-watt incandescent tungsten lamp at normal voltage, 
) the same lamp at about 80 per cent voltage, 
ii) a 250-watt high pressure mercury-vapour lamp (not 
fluorescent. — 
Exact values are not required, but the general proportions 
hould be reasonable. 
Hence account for the appearance of an object when 


Research Laboratories of The General Electric Co., Ltd., Wembley, England 
e final grade paper will be the subject of a subsequent article. 


successively lit by these three sources; the object in daylight 
is red, white and blue in equal stripes. 


The radiation from a normal incandescent filament iamp 
(about 2,800°K) is mainly (about 90 per cent) in the infra-red 
(maximum at about | micron); the remainder is in the visible 
region, decreasing in amount with decreasing wavelength, with 
only a negligible amount in the near ultra-violet region. 
Under-running the lamp by 20 per cent in voltage lowers the 
filament temperature (by about 200K); nearly all the radiation 
is in the infra-red region (maximum at about 1.5 microns), 
the remainder being in the longer wave-length visible with very 
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little violet and blue light, and the light output is about halved. 
These lamps have continuous spectra, but the 250-watt 
HPMYV lamp has a line spectrum, with continuous background 
Although the majority of the radiation is still in the far infra-red 
(from the heated envelope as well as the discharge itself), a 
greater proportion (about 15 per cent) is in the visible and a 
few per cent in the near ultra-violet region. Most of the 
visible light is emitted in the strong green (0.546 4) and yellow 
(0.577/0.579 ys) lines; about an equal amount of energy is 
radiated in the violet (0.406 and 0.435 ,), and although, because 
of the lower luminosity, this represents only little light it can 
affect blue colours greatly. Approximately the same amount 
of energy (about 5 per cent) is radiated in the near ultra-violet 
region (mostly at 0.365 y«), but the far ultra-violet from the 
discharge is absorbed in the glass envelope. 

In the coloured object the bands can reflect only colours 
contained both in the incident light and in the pigment. There- 
fore, the red will look bright under the normal incandescent 
lamp, but richer (although darker) with the under-run lamp, 
and will appear dark chocolate or black with the HPMV 
lamp. Contrariwise, the blue will look black with the under- 
run filament lamp, a dark blue with the normal lamp and a 
bright purple blue with the HPMV lamp. The white will 
(for psychological reasons) be judged as white under each 
lamp, but actually will be an off-white under the normal lamp, 
a light cream with the under-run lamp and a blueish white 
with the HPMV lamp. 


2 Write explanatory notes on three of the following 
(i) threshold of vision, Sait 
(ii) retinal fatigue, 
(iii) dark adaptation, 
(iv) Weber-Fechner law. 


All these are dealt with fully in the standard text books 

(See, for example, Walsh's “* Textbook of Illuminating Engineer- 
ing,” chapter III.) Although these matters are in reality very 
complex (as a glance at Walsh's classic book on ** Photometry ™ 
will make clear), the intermediate grade student is not expected 
to know more than the main characteristics and general levels 
involved; detailed knowledge relating to coloured light is more 
appropriate to Paper Two of the final grade examination, but 
even at this stage the student should know (for example) that 
the photochromatic interval exists. There is much confused 
thinking over the Weber-Fechner law, and a muddled account 
based on half-understood reading will not appeal to the 
examiner. The notes requested should be brief, but clear and 
comprehensive, and preferably should indicate the bearing of 
the phenomenon concerned on photometry and vision. 
3 Draw a circuit diagram for an “instant-start™ fluorescent 
mercury discharge lamp, to operate from an a.c. supply at 
240 volts, 50 c/s. Label all components, and explain how the 
lamp starts and how steady operation is maintained. 

Explain also 
(i) how to reduce the supply current to a minimum without 

impairing the light output, and 
(ii) why the power factor can never be unity 


There are a number of alternative circuits available for 
“instant-start™ operation of a fluorescent mercury discharge 
lamp, the distinctive feature being the absence of the starting 
switch essential in the original circuit. 

The circuit may be inductive or capacitive, it may include 
an “earth-strip” lamp or not; the candidate should illustrate 
and describe the operation of one suitable circuit with which 
he is familiar 


One example is shown in Fig. 1. When the main switch is 
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An “ instant-start™ circuit for a 5 ft. fluorescent lamp. 


Fig |. 


closed, the full mains voltage is applied across the primary of 
the auto-transformer and slightly higher than mains voltage 
across the lamp; the filament-heating windings supply current 
to heat the filaments rapidly, sufficiently to cause the discharge 
to strike at this voltage. The presence of the earthed strip or 
part of the fitting in close proximity to the discharge path facili- 
tates the striking. When normal lamp current is flowing, the 
choke in series drops the voltage across the primary of the 
transformer (approximately equal to that across the lamp), so 
that the voltage and therefore the current from the filament 
heating windings is reduced, to a value just enough in conjunc- 
tion with the heating due to the discharge itself to maintain the 
electrodes at the desired temperature for optimum emission. 

(i) The lamp current normally is out of phase with the supply 
voltage. To reduce the current in the mains to a minimum, 
additional equipment is added to the circuit, taking current 
leading or lagging the supply voltage in opposite sense to that 
of the lamp circuit current, to balance (as far as possible) its 
out-of-phase component. If the lamp circuit is inductive (as 
in Fig. 1), a capacitor is connected across the main supply in 
parallel with the lamp circuit 

(ii) The power factor can never be unity because the wave 
form of the lamp circuit is not truly sinusoidal. Thus the 
integrated product of the current and voltage throughout the 
cycle is not equal to the product of the (root mean square) 
voltage and current, but somewhat less at best. 


4 Describe a bench photometer suitable for the intercomparison 
of small incandescent electric lamps with luminous intensities 
up to 400 candelas. 

Given that the voltage applied to each of two lamps under 
comparison is known within + 0.5 per cent, and that luminous 
intensity varies with the fourth power of the applied voltage, 
what is the uncertainty in the value obtained for the luminous 
intensity of a test lamp, that of the standard lamp being known 
within 1 per cent at rated voltage, and other possible errors 
being ignored? 


(i) A simple form of bench photometer is all that is required, 
and a description of such can be found in the textbooks. 

(ii) If a quantity nominally x has a true value x + dx, the 
quantity nominally x* has in reality a value (x + dx)', which, if 
dx is small, to the first order is x +4dx. The inaccuracy of 

0.5 per cent in the voltage on each lamp therefore gives rise 
to an inaccuracy of + (4 0.5), i.e. + 2 per cent in the luminous 
intensity for a given measurement. If the voltage measure- 
ments on the lamps are independent, one might actually be 
under-run whilst the other is over-run. The maximum 
uncertainty due to the voltage variation is therefore 4 per 
cent, i.e. the true value for the test lamp may lie anywhere 
between (1 — 0.04) and (1 +0.04) times the measured value for 
this lamp. Since the true value for the standard lamp 
may lie anywhere between 0.99 and 1.01 times the nominal 





March, 1959 


value, the true value for the test lamp lies between (0.96 « 0.99) 
and (1.04 1.01) times the calculated value, i.e. between 
(10.04) (10.01) and (140.04) (1 
this value. The maximum uncertainty in the value obtained 
for the intensity of the test lamp is therefore 5 per cent. 
Note; On a statistical basis, the values are not equally likely 
to lie anywhere between the limits quoted, but presumably 
are more likely to be near the nominal value. For the same 
probability of error (i.e. of lying between the stated limits) as 
applies to the other values, the limits for the intensity of the 
test lamp should be set at y/ (0.02)? + (0.02)? + (0.01)", Le. 
3 per cent of the quoted figure. However, the examiner 
should not expect the intermediate grade student to discuss 
the statistical aspect of this problem. 
5 Comment briefly on the uses and purpose of a polar curve of 
luminous intensity 
1 light source has an axis of symmetry, and the luminous 
intensity at a direction @ from this axis is 800 cos @ candelas 
for values of 0 between zero and 70 , and nothing elsewhere 
Determine the total light flux emitted by the source. 


(i) The purpose of a polar curve of light intensity distribution 
is to show in a manner easily visualised the variation of the 
light intensity around the light source in directions restricted 
to a particular surface (usually a plane, but may be a cone) 
If the distribution is symmetrical about an axis, the polar curve 
for axial planes gives a deceptive impression of the luminous 
flux, since this is not directly related to the size or area for 
different curves. The curve may be used to calculate the flux 
in the whole or part of an axially symmetrical distribution; or 
it may be used to calculate the illumination on a normal or 
inclined facet at one or more points lying in the surface for 
which the curve is drawn. 

(ii) Since the polar curve has a precise mathematical form, the 
simplest solution is by integration. However, a solution by 
zone factors, Russell Angles or Rousseau Diagram would be 
accepted 
*70 

800. cos @. sin @. dé 
0 


Flux 


70 


? x. 800. | }.sin? 0 


0 
m7, 8OO. (0.9397)? 
2,220 lumens 


6 Sketch in fair proportion, labelling the details 
i) the filaments of single-coil and coiled-coil incandescent 
lamps, and 
(ii) the arrangements for supporting the filaments and connect- 
ing them to the terminal plates 
What advantage is gained by making the bulb diffusing 
What methods are normally employed to effect this, and 
roughly how much light is lost by so doing? 


» 


The constructions of normal types of filament lamps are 
vell described in most textbooks on lighting. (See for 
example Walsh’s Textbook, Chapter VIII, or the excellent 

0k “ Electric Lamps” issued by the Lighting Service Bureau.) 

e sketches must be reasonably good. 

The advantage of a diffusing bulb is principally the reduction 
of the luminance of the visible source, which minimises any 
endency to glare in use. The greater the diffusion the larger 
the apparent source, which also has the effect of softening 
shadows 

The most usual method of providing diffusion is by acid 
etching the internal surface of the bulb. Sometimes the 
surface is coated with a thin layer of diffusing particles (e.g. 


0.01), or (1+0.05) of 
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china clay or finely divided silica); whilst for maximum 
diffusion an opal glass can be used for the bulb. The loss of 
light by good internal etching is insignificant (not more than 
2 per cent); with silica coating the loss is about 5 per cent, 
whilst with an opal bulb it may be up to 10 per cent. 


7 Explain briefly what is meant, in relation to reflection, by the 
terms :—Ai) specular, (ii) diffuse, and (iii) preferential. 

Two vertical plane specular reflectors A and B, 4 inches 
square and 4 inches apart, face each other and are parallel, 
with their upper edges in the same horizontal plane. A ray 
of light from a point source of 120 candelas placed at the 
centre of the top edge of A is incident on B at 15° to the 
normal, and lies in a vertical plane perpendicular to A and B. 
Trace the path of the ray and its reflections on a diagram drawn 
to scale, and calculate the illumination thereby produced on 
the surface where the final reflection takes place. The 
reflection factor of A is 85 per cent and that of B is 80 per cent. 


(i) Specular reflection is that in which an image is formed, 
i.e. rays reflected at any element of the surface appear to come 
from an image of their behind this element. In 
completely diffuse reflection the light is scattered equally in all 
directions, so that the luminance of the reflecting element is 
the same for all directions. Most surfaces have preferential 
reflection characteristics, in that an element reflects light 
neither only in the direction of specular reflection nor equally 
in all directions, but most strongly about one direction (the 
preferred direction) and decreasingly as the inclination to this 
preferred direction increases 

(ii) The path of the ray of light and its reflections is shown 


in Fig. 2 


source 





Fig. 2. Reflection of ray by two parallel mirrors. 


The ray is reflected three times, once by A and twice by B, 
the last reflection occurring at the point P of Fig. 2. The 
illumination on the surface B at P is the same as that at the 
point P' of the surface B' spaced | ft. from A, if B were a 
non-diffusing filter of transmission 80 per cent and A' one of 
transmission 85 per cent. Hence, 

illumination of surface B at P 120. (cos 15 )* (0.8) (0.85) 

{2 
73.5 Im/sq. ft. 


8 Jt is required to light a lock-up shop \O ft. high and 15 ft. 
deep, with a 20-ft. frontage which includes a door at one side. 
The locality is a small suburban street and the shop is in the 
centre of a row of five. The trade is grocer) 

Making reasonable assumptions for the of the 
interior, give sketches and brief details of a suitable scheme, 
including the wiring to a 240-volt, 50-c/s. supply. 


lay-out 


There are many alternative schemes which would be suitable, 
and the details are not important so long as the candidate makes 
clear the principles on which he bases his proposals. Since the 
locality is suburban a very high level of lighting is not called 
for, but, because there are closely adjacent shops, a sufficiently 
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high level and some distinctive arrangement to attract attention 
is desirable. Filaments lamps may be used, especially in the 
display area to obtain accent lighting and avoid a dull flat 
appearance; but tubular fluorescent lamps would be more 
suitable for the general lighting of the shop. Good colour is 
important, as many articles of food have a characteristic 
colour. It is preferable to arrange the lighting fittings in a 
localised pattern, i.e. in relation to the counters and sales area, 
rather than as a uniform general system; but, as the shop 
is not large, general lighting for the whole area with additional 
local lighting where necessary (e.g. at the pay desk) would be 
satisfactory. 

The electrical wiring would follow a normal pattern (see, 
for example, Chapter XII of Walsh’s Textbook). 


9 Describe some form of illumination photometer employing a 
photo-electric cell. Draw a circuit diagram and explain 
how the instrument works. 

It is found that such an instrument, with its “eye” looking 
out from a wall in a public assembly room, gives different 
indications depending on the number and attire of the company 
present, other factors being the same. Briefly discuss possible 
reasons for this. 


(i) The candidate may describe any suitable instrument with 
which he is familiar. It is better for him, if possible, to choose 
one which he has himself used, rather than one of which he has 
only read a description, but it must be photo-electric. 
Complexity gains no extra marks. 

The photo-voltaic cell is usually used, and the circuit is 
then basically merely a galvanometer in series, which may 
incorporate shunt resistances if more than one range is required. 

(ii) Clearly the response of the cell depends on the amount 
of light which falls on it, some of which comes by reflection 
from the company in the room. If these are numerous they 
will obscure a large proportion of the furnishings of the room, 
and the amount of reflected light reaching the cell then depends 
upon the light or dark shade of their attire. 


Second Paper 
1 If a surface is illuminated by a line source parallel to the 
surface, the illumination on it is given by 


I tan-! /, @ 
. mal DP D* | 
where 1 is the intensity per unit length, | is the length of 
source, and D the distance between source and surface. 

A line source, 5 ft. long, has a maximum intensity of 
300 candelas. Calculate the illumination according to the 
formula for points between | and 10 ft. distance, showing the 
results graphically. On the same graph, plot the illumination 
which would be produced by a point source of the same 
intensity. 
and /=5 ft.; 


For the given source, I= 300/5=60 cd/ft. 


thus the illumination at distance D is 


30 Sf ae 
pi @" pd 25+ D 


(N.B. The angle tan" - must be expressed in radians, not 
degrees.) 

The illumination at only three or four points need be 
calculated, e.g. for D=1, 2, 5 and 10 ft. A graph relating 
illumination and distance is shown as curve A in Fig. 3. 
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Fig. 3. Variation of illumination with distance for line and point sources. 


The formula relating illumination to distance for a point 

source of the same intensity is 
E = 300/D*. 
The corresponding graph is shown as curve B in Fig. 3. 
Note: The formula quoted in the question for a line source 

is that for a surface facing the source and opposite one end, 
the difference between the values for the line and point sources 
is therefore accentuated, and is greater than indicated in Fig. 46 
of Walsh’s Textbook. 


2 The 140-watt sodium discharge lamp is available in two 
forms, namely, with an integral and with a separate outer 
jacket. Describe one of these lamps and discuss its advantages 
and disadvantages compared with the other. 


The candidate should describe the form of lamp with which 
he is the more familiar. There is no fundamental difference, 
the most significant one being that in the integral jacket form, 
the discharge tube is permanently sealed into a single-walled 
jacket—in exactly the same way as for the HPMV lamp— 
instead of having a detachable double-walled jacket, as shown 
for example in Walsh’s Textbook, Chapter VIII. The limbs 
of the discharge U-tube (of somewhat wider bore) are sleeved 
with glass tubing (for conservation of heat), and the electrical 
characteristics are slightly different. 

The integral-jacket form of the 140-watt lamp has several 
advantages. It has a higher luminous efficiency (by about 
10 per cent), and a lower striking voltage so that striking of 
the arc is more reliable in damp weather; it is more robust and 
neater in appearance, with only one light-transmitting surface 
exposed to the air and subject to accumulation of dirt. Its 
only practical disadvantage is that it is more expensive than 
the inner tube alone of the separate jacket form, and the 
relative economics of its use depends on how often the separate 
outer jacket has to be renewed with the latter form. If the 
outer jacket can be made to outlast three inner tubes without 
serious deterioration, the separate-jacket form will be less 
costly at present-day prices. 


3 What are Russell Angles? Derive a set of \0 angles, covering 
180°, and use them to determine the luminous flux defined by 
the following light distribution:— 

Angle. 0 10 20 30 40 SO 60 70 
Intensity. 48 70 100 125 145 170 180 185 185 180 
Angle. 100° 110° 120° 130° 140° 150° 160° 170° 180 
Intensity. 176 173 170 165 140 100 35 20 O 
Angle 0 corresponds to the downward vertical, and the 
distribution is symmetrical about the vertical axis. 


80° 90 
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This is a pure “‘textbook”’ question. 

(i) Russell Angles are angles corresponding to the centres of 
equal zones of solid angle symmetrical about an axis, usually 
covering the whole sphere of space about a source. 

(ii) The 10 Russell Angles required may be derived in any of 
several ways—even via a Rousseau Diagram. However, the 
best way is as follows. (Note: Since the question says 
“derive,” it is not sufficient to quote them, even if you can.) 

The ten zones are each of solid angle (47/10) steradians. 
The solid angles of the spherical caps from the axis to the limits 
of successive zones are therefore (4 7/10), 2(47/10), 3(47/10)... 
947/10) and 47; and to the centres of successive zones are 
3(4 2/10), (3/2)(4 7/10), (5/2)(4 7/10), ...(19/2)(4 27/10) steradians. 
Since the solid angle of a zone extending from the axis to an 
angle @ is 27(1—cos@), the Russell Angles 6,, 02, 0;,... @,. are 


IN. 
given by: 27(1—cos@,)—{- (47/10), where N successively 
2 


has values 1, 2, 3, .. . 9, 10. 

This equation may be written cos 0,=(11—2N)/10. The 
desired Russell Angles are therefore those of which the cosines 
equal (9/10), (7/10), (5/10), . . - (1/10), (—1/10), (—3/10)... 
(—9/10), viz. 25.8°, 45.6°, 60.0°, 72.5°, 84.3° and _ their 
supplements. 

(iii) The intensities at these angles may be obtained from the 
tabulated values by drawing a graph (on either polar or 
Cartesian co-ordinate paper). To sufficient accuracy the 
intensities are:—115, 160, 180, 185, 184, 177, 174, 170, 158, 
and 75, of which the sum is 1,578. If the intensities are given 
in candelas (which the question omits to say), the total luminous 
flux is (47/10) (1,578), i.e. 1,980 lumens. 


4 Describe, with carefully drawn diagram, the construction and 
operation of a superheated multiple-mantled low-pressure gas 
burner. 


The candidate may describe any suitable burner which 
complies with the description given; a number of alternatives 
are indicated in Walsh’s Textbook, Chapter VII. The diagram 
is an important part of the answer, and must be well done. 


5 Explain the * coefficient of utilisation” method of calculating 
illumination in an interior. In what circumstances does this 
method break down? 

Note down, with brief explanation, your estimate of the 
coefficient of utilisation for:— 
(a) standard dispersive reflectors, 
(b) general diffusing fittings, 
(c) indirect pendant fittings 
for a room 30 ft. wide by 40 ft. by 15 ft. high, assuming the 
ceiling to have a reflection factor of 70 per cent and the walls 
50 per cent, the fittings being suspended three feet below the 
ceiling. 


(i) The explanation of this method of calculating illumination 
in an interior is given fully in the textbooks. The points to 
emphasise are that it gives only an average value of illumina- 
tion, and assumes moderate uniformity of the walls and ceilings, 
with not too low reflection factors. 

The method tends to break down in a very small installation 
of direct or semi-direct lighting fittings, or of general diffusing 
fittings if the walls are very dark; for the effect of the walls 
then is significantly greater than assumed for the general case, 
since a relatively high proportion of the light flux falls on them. 
It may also give erroneous results if the lighting fittings have a 
markedly asymmetric light distribution, since the amount of 
light falling on the walls may depend on the orientation of the 
fittings. In any case the actual illumination obtained will bear 
no relationship to the calculated value, if the room is filled with 


objects of reflectivity quite different from that of the walls. 

(ii) The room is of moderate size, so the walls may have 
significant effect. The reflection factors of the walls and 
ceiling are fairly high, and the mounting height is reasonable. 
All the three types of fittings listed should have a good light 
output ratio (about 70 per cent). 

(a) Dispersive reflectors give markedly direct lighting, with 
relatively little light falling on the walls and ceiling. The co- 
efficient of utilisation is likely to be about 0.5. 

(b) The general diffusing fittings direct a large part of the 
light on to the walls and ceiling, where some is absorbed and 
the remainder diffusely reflected, so that only a small proportion 
of this light reaches the working plane. The coefficient of 
utilisation should be about 0.4. 

(c) With indirect pendant fittings no light reaches the working 
plane directly, and the majority of that received comes after 
reflection at the ceiling, where it has been diffusely scattered. 
The coefficient of utilisation will therefore be about 0.3. 

6 Explain the difference between and 
“discomfort glare.” 

These forms of glare sometimes occur in interior lighzing. 

Give an example of each type, showing how it can be reduced. 


“disability glare” 


(i) Disability glare is the reduction or prevention of the 
ability to see objects due to the presence of a bright light 
or area in the field of view; it is not necessarily accompanied 
by discomfort. Discomfort glare is the effect of too high 
contrasts in the field of view, which (either at the time or over a 
period) produce a feeling of discomfort (and possibly headache), 
without necessarily directly affecting the ability to see. 

(ii) The student may describe any suitable examples of these 
two forms of glare, together with a possible remedy. 

One example of disability glare is the reflection of a room 
light in the face of a television tube, which prevents an area of 
the programme picture from being seen, but probably without 
engendering discomfort to the eye. The simplest solution is 
to arrange the position of lamp, screen and viewer so that no 
specular reflection of the lamp is visible to the observer. 

On the other hand, discomfort glare will result if the level 
of lighting in the room when watching television is too low 
relative to the brightness of the screen itself; the effect may 
be immediate discomfort or a headache after the programme is 
finished, but vision of the picture is not disturbed. The remedy 
is to have a moderate level of illumination of the background 
to the screen and set, e.g. by a small lamp placed behind it. 


7 Discuss the purpose of Group B street lighting, and describe 
a typical installation. Refer to the accepted Code of Practice 
in your answer. 


The essential object of Group B street lighting is to provide 
visibility, safety and amenity to pedestrians and slow local 
traffic and to occupants of adjacent property; the area of 
prime importance is not merely the carriageway, but the whole 
of the space between the building lines, and the frontages of 
the buildings themselves must not be neglected. 

The candidate may describe any suitable installation, 
indicating the recommendations of the BS Code of Practice 
(CP1004: Part 2: 1956) on the subject. The main items for 
consideration are the amount of light and type of light distribu- 
tion provided: the mounting height, spacing and lay-out of the 
lanterns: and the importance of amenity in the district. (These 
are all discussed in the relevant Code.) 


8 A circular convex lens of 3-inch diameter and 6-inch focal 
length is fully flashed by a disc source | inch in diameter 


placed normal to the optical axis of the system at the focus. 





Calculate approximately the intensity distribution from the 
lens, assuming the source is a perfect diffuser of brightness 
1,000 stilb. 


Since the source is at the focus of the lens, rays from the 
source centre emerge parallel to the axis; and the pencil of 
rays emerging from any point of the lens form a cone, centred 
about this parallel ray and of apex angle equal to that which 
the source subtends at this point. 

The source subtends an angle at the centre of the lens equa! 
to 2 tan (1/24), ie. 4.8°; the angle subtended at any other 
point of the lens is very little less (actually a minimum of 4.5 
at the edge of the lens). 

Thus the lens appears fully flashed from any direction within 
(4.5) of the axis, but appears completely dark in any direction 
more than 4(4.8)° from the axis. 

The area of the lens is 7.(1.5)* sq. in., or 7(3.81)* sq. cms. 
Since | stilb equals | cd. per sq. cm., if there were no losses in 
transmission the maximum intensity would be 7.(3.81)*.1,000 
cd., ie. 44,510 cd. Allowing about 10 per cent for surface 
reflection and transmission losses, the intensity from the lens 
has an approximately constant value of 40,000 cd. within 
2 1/4° of the axis, falling rapidly to zero at and beyond about 
2} to the axis. 


9 Explain and compare Additive and Subtractive Colour Mixture. 
The accompanying table gives the energy in arbitrary units 

at different wavelengths of light of two different colours 
A and B. Plot curves, showing the relation between energy 
and wavelength for each light, and for the resultant when the 
two are mixed. What colour is represented by each of these 


> 


curves 

Wavelength. (u) O04 0.45 0.5 
Energy Light A. Gt: OF @2. G15 G5 @8 @85 
Energy Light B. 605 62 @6 @4 G15 G1 0.1 
The units used are the same for light A and light B. 


0.55 0.6 0.65 0.7 


(i) Additive colour mixing is the production of a colour by 
the addition (either at the object or in the eye) of all the 
radiation of two or more separate coloured lights. An example 
is the type of colour-film in which the colour is obtained by a 
single layer of minute grains dyed red, green or blue. Any 
other colour is derived by the eye adding the radiation from 
the many grains in an area too small for resolution. 
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Fig. 4 Spectral energy distributions of lights A and B. 


Subtractive colour mixing is the production of a colour 
by the absorption of some of the radiation from a white or 
coloured light, in transmission through or reflection from one 
or more coloured media, so that the final colour is that of the 
original radiation /ess the absorbed radiation. An example is 
the type of colour film in which the colour is obtained by the 
super-position of three thin films dyed cyan, magenta and 
yellow, which broadly absorb red, green and blue respectively 
from white light. Any colour in the transparency is that of 
the radiation from the viewing source transmitted by appro- 
priate densities of all three filters, i.e. less the excess amounts 
of red, green and blue in the viewing light. 

(ii) The spectral energy distributions of the lights A and B 
separately and together are shown in Fig. 4. Light A consists 
mainly of long wavelength radiation, red and orange with some 
yellow; bearing in mind the relative luminous efficiency of 
radiation, it will therefore appear orange. 

Light B contains mainly blue and green, with some yellow 
radiation; it will appear green in colour. 

The mixture of lights A and B has a large amount of radiation 
of the longer wavelengths, and a fair amount in the blue-green 
region, with a slight dip in the yellow and a deficiency in the 
short visible wavelengths (violet). It will therefore not appear 
strongly coloured, but a greenish yellow light—rather like 
that of a gas mantle. 





The Physical Society Exhibition 


A report on the exhibits at the 
forty-third exhibition of the Physical 
Society held in London in January. 

This year the Physical Society reverted to its earlier 
practice of holding the exhibition of scientific instruments 
and apparatus in January instead of in the Spring. The 
number of exhibitors does not alter greatly from year to 
year but the crowds of visitors seem to become larger on 
each occasion and both Halls of the Royal Horticultural 
Society were thronged throughout the four days for which 
the exhibition was open. 


Photometers 
A number of instruments used for making photometric 
measurements of various kinds were shown by different 
exhibitors. Megatron Ltd., in addition to cosine-corrected 
illumination photometers, showed their “ integrating light 
used for measuring the total light flux reaching a 
Another 


meter ” 
point, irrespective of the direction of incidence. 


instrument designed for making measurements of this kind 
was the “ diffuse light integrator ” exhibited by the Chemical 
Defence Experimental Establishment (Ministry of Supply). 
This instrument consists of a solid 45° cone of “* Perspex ” 
seated on the top of a polished * Perspex” cylinder, 14 in. 
in diameter and | in. high. This cylinder has a 45° conical 
cavity and is mounted on a photo-voltaic cell in the centre 
of a 12 in. blackened metal disc. All the conical surfaces 
have a matt finish and the solid cone is painted black from 
the apex downward for a sufficient distance to ensure that 
over the forward hemisphere the response of the instrument 
is practically independent of the direction of incidence of the 
light. The extent of the painted surface is arrived at empiri- 
cally and a surprisingly good performance is claimed for the 
device, which has been used to integrate the diffuse and 
direct light from a lamp in fog and smoke. 

Evans Electroselenium Ltd. showed their “ EEL ™ street 
lighting photometer in which the cosine-correction system 
used by Pleijel and Longmore (J. Sci. Insts., 1952) is em- 
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ployed. The instrument has four ranges with maxima 
respectively at 0.1, 1, 5 and 25 Im/ft® and correction 
factors are provided for illumination by mercury, sodium 
and fluorescent lamps and daylight. 

Perhaps the most astonishing photometric instrument 
shown was a Lummer-Brodhun head stated to be “ intended 
mainly for instructional purposes.” The construction fol- 
lowed that of the conventioned contrast head (except that 
the usually rhomboidal patches were rectangular) but 
although contrast plates were shown in the diagram exhibited 
with the instrument, they seemed to be absent from the 
head as demonstrated. That this was not an oversight 
seemed clear from the catalogue description which read 
“the correct light balance is obtained when the two half 
fields with their contrast patterns present a 
field of uniform intensity.” However, this specimen was 


associated 


described as a prototype and it is to be hoped that in the 
final model the “contrast pattern” will not belie its name. 


Light Sources 

Passing from photometers to lamps, a number of inter- 
esting exhibits may be noted. The Research Laboratories 
of the GEC had two, concerned respectively with filament 
and with fluorescent lamps. The impurity level in the argon- 
nitrogen filling of a filament lamp must be kept below a 
few parts per million for the best lamp performance. Such 
levels cannot be assessed easily and in common practice 
the quality of gas-filling during manufacture is checked 
by noting the colour and form of a high frequency dis- 
charge in the lamp. A study of the spectra of the different 
types of discharge under various conditions of excitation 
has shown the presence of CH and CN molecules, the 
concentrations of which change during the life of the lamp. 
A green afterglow is seen in some lamps, due to the auroral 
green line of atomic oxygen, in association with a con- 
tinuum. Its maximum intensity occurs at an oxygen con 
centration of less than 5 parts per million. The other 
exhibit referred to was of the current and voltage wave- 
forms in a tubular fluorescent lamp when inductively and 
resistively ballasted. 

Thorn Electrical Industries Ltd. gave a brief catalogue 
description of their VHO (Very High Output) fluorescent 
lamp with a loading of 30 watts per foot and a luminance 
of the order of 19 cd/in’. This was stated to be in 
“limited production.” Both this firm and the Research 
Laboratory of the BTH Company had exhibits of electro- 
luminescent devices for information display. The warning 
signs and notices forming the Thorn exhibit were operated 
on a 400 cycle supply, such as that used on aircraft, and 
had a luminance of some 30 ft-L. 

Another Thorn exhibit was of an electroluminescent 
X-ray image amplifier, giving a 30 to 50 times luminance 
gain over a conventional fluorescent screen. The device 
was, in essence, a composite “sandwich ™ in which the two 
layers of “meat” consisted respectively of a photo-con- 
ductor and an electroluminescent phosphor. X- or gamma- 
radiation falling on the photo-conductor caused it to con- 
duct locally and thereby increase the voltage across the 
electroluminescent layer, with the result that light was 
emitted over those parts of the field corresponding to the 
ireas irradiated. 

The BTH exhibit included complex panels with shaped 
electrodes representing electrical, mechanical, hydraulic or 
other elements ; such panels are now being used to depict 
the mode of operation of complicated production processes. 

Two applications of xenon arcs were shown by Siemens 
Edison Swan Ltd. The first was a simple colour-matching 
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unit containing two 100-watt xenon lamps side by side ; 
the other was a shutterless cinema projector. The response 
of the xenon lamp to arc voltage is so rapid that it is 
possible to move the film forward while the are is extin- 
guished between positive and negative half-cycles of a.c. 
voltage. In the demonstration, with 8 mm. colour film and 
a throw of a few feet, the flicker did not seem to be any 
greater than that in the picture given by a conventional 
projector. 
Densitometers 

As at previous exhibitions, there were a number of 
exhibits of densitometers, many of them automatic in opera- 
tion. The Baldwin Instrument Company Ltd. showed 
various types which they have in regular production, but 
this year they included *macrodensitometer ” 
designed specially for the National Coal Board for measur- 
ing the densities of small areas. Their “ film badge photo- 
meter” was an instrument intended for use with a trans- 
mission density measuring unit to give accurate readings 
of the density of radiograph film badges. 

The Locarte Company showed an automatic recording 
densitometer, based on a design by D. J. R. Laurence. This 
employed a nine-stage multiplier photocell the output of 
which, when further amplified, actuated a I ma. pen 
recorder. The instrument was described as “for scanning 
electrophoresis patterns. Joyce, Loebl and Co. Ltd. 
showed a prototype mode! (Mark IV) of their double beam 
automatic recording photometer, incorporating a number 
of new features as compared with the earlier model. They 
also exhibited their automatic reflectance densitometer and 
a 4-beam differential colour-measuring instrument. 


also a 


Photocells and Various Devices 

Ihe applications of multiplier photocells continues to 
and it was therefore interesting to notice two 
eleven-stage cells shown by Rank Cintel Ltd. One of these 
was described as red sensitive and the other as blue sensi- 
tive. For both cells the overall sensitivity stated was 10 
amps per lumen, with a maximum output of 100 microamps. 
The overall operating voltage was 1,250 volts. Twentieth 
Century Electronics Ltd. had on display a collection of their 
cells which were exhibited last year. 

The Tintometer Ltd. besides exhibiting a typical range 
of instruments seen on previous occasions, showed a prism 
attachment for bringing the two apertures in the Lovibond 
comparator into a single field with a fine central dividing 
line. The attachment can be clipped quite simply to the 
front of any Lovibond comparator. 

Finally, mention should be made of the headlight align- 
ment apparatus shown by the Road Research Laboratory 
(DSIR). This consisted of two small screens mounted on 
an upright pillar supported on a wide three-legged base to 
minimise errors due to irregularities of the floor. One 
screen was used to measure the vertical aim of a headlight 
beam and the other its horizontal alignment. Projecting 
blocks at the ends of the screens, when introduced into the 
beam, cast shadows on the screens and the aim or align- 
ment of the beam could then be determined by noting the 
directions of these shadows in relation to reference marks. 
A subsidiary instrument, a “headlamp deteriora- 
tion meter,” gave the total luminous flux in the beam pro- 
jected by the reflector of a headlight and so could be used 
to measure the state of deterioration of a headlight or, 
indeed, of any auxiliary lamp 

The Colour Group of the Society was not exhibiting 
this year. There was, however, an interesting display of 
Swedish instruments, organised by the Royal Swedish 
Academy of Engineering Sciences, 


increase 


called 











LIGHTING THE RETAIL STORE.......3 


Newly decorated Jaeger shops: architect, Dennis Lennon, m.c., 4.r.1..4. 


HE first Jaeger shop was opened in February 1884 

by L. R. S. Tomalin (grandfather of the present 

chairman) in the City. This shop sold all-wool 
clothing (mostly underwear), camelhair blankets and 
woollen sheets. This policy resulted from Dr. Jaeger’s 
theory that, being animals, we should wear animal cloth- 
ing and that wool, therefore, was the most health-giving 
of all fibres to wear next to the skin. This idea received 
a great deal of publicity at the time and George Bernard 
Shaw created a sensation by walking about London in 
a knitted brown Jaeger suit. 

Nowadays, although Jaeger shops sell garments in 
other materials, the firm is still principally concerned 
with woollen garments. In the retail shops, of which 
there are now 41, there are coats, knitwear, dresses, suits, 
hats, underwear, etc., while the wholesale company sells 
to agents all over the country such items as dressing 
gowns, underwear, knitwear, knitting wool and socks 

mostly menswear. 

In the Jaeger shops—say their publicity department 
everything possible is done to make buying and selling 
“comfortable and easy”. Lighting schemes, display 
counters and hanging rails are all designed with this end 
in mind, and in all the shops there is a feeling of space 


and light. The firm’s newest branches are in Guildford 
and Torquay, while their Regent Street (London), Bristol. 
Liverpool and Cheltenham branches have all recently 
been renovated under the direction of Dennis Lennon, 
MC, ARIBA. 

In Mr. Lennon’s own words, the basic objectives of 
his designs are “ to sell”, “ to attract custom ”, and “ to 
maintain a contented staff”. He aims at an atmosphere 
that is friendly and efficient, using generally subdued 
lighting effects with direct lighting, whenever possible, 
for the goods themselves. In most of his schemes these 
aims are achieved by a combination of tungsten and 
fluorescent general lighting (the fluorescent lamps being 
used indirectly), supplemented by direct lighting from 
tungsten spotlights. 

On the five floors of Jaeger’s Regent Street store—all 
refurbished within the last few years—one can see numer- 
ous examples of the practical application of these prin- 
ciples. On the fourth floor (lingerie and children’s depart- 
ment) general lighting is from fluorescent lamps con- 
cealed by pelmets along the top edges of the storage fit- 
tings. In slits in the ceiling adjustable internally-silvered 
spotlights are recessed, while fixed to some of the storage 
units are standards with pleated silk shades. 
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Opposite, third floor of Regent Street branch, with 
random arrangement of louvred spotlights in 

ceiling; indirect light from lamps concealed in the 
revolving storage units and from fluorescent 

lamps under the glass shelves in the mirrored 
recesses. Right, “ boutique ” in same branch, with 
decorative pendants with silvered finish. 


On the third floor (coats and jackets) there is indirect 
light from fluorescent lamps concealed by the edge of the 
suspended ceiling. Into this ceiling louvred spotlights are 
recessed, while extra light comes from rings of 12 tung- 
sten lamps concealed in revolving display units and 
shining on to the ceiling. Decorative pendants in mir- 
rored wall recesses have shades comprising “ petals ” of 
silvered metal, and more fluorescent lamps are concealed 
by low-level glass shelves in other wall-recesses. At 
the rear of this floor is a “boutique” for the sale 
of hats, costume jewellery and other “ accessories ”, lit 
by the “ petal ” fittings described above. by louvred spot- 
lights in the soffits of the window recesses and by spilt 
light from fluorescent lamps in the hanging spaces. 

The second floor is devoted to suits and dresses and 
is lit by a large decorative tungsten fitting suspended from 
the ceiling ; by fluorescent lamps concealed by a pelmet 
around the periphery of the sales floor; and by a ring 
of low-wattage lamps partly recessed into the ceiling. 
The sportswear department on the first floor has a decora- 
tive ceiling of octagonal shaped white panels, from which 
are suspended decorated opal-glass shades. “ Sparkle ” 
is provided by small naked lamps standing in a row along 
the top of the wall storage fittings. 

The ground floor of the store. with large windows on 
two sides little obstructed by the sophisticated window 
displays. receives a great deal of natural light. Window 
lighting is from spotlights in the high soffits and from 
eyeball spotlights on the floor. In the sales area, spilt 


light from these fittings is supplemented by pendant fit- 
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tings with shades of silk “petals” and by a circular 
unit nearly 5 ft. in diameter fixed above a large display 
fitting. This unit houses a ring of 12 tungsten lamps con- 
cealed by a shade of raffia. Powerful projector spotlights 
are directed on to the displays of clothing. providing 
a dramatic spectacle for passers-by after shopping hours. 











Above, part of lingerie department in Regent Street 
branch, with fluorescent lamps concealed by 

pelmets of storage units and tungsten lamps in 
pleated silk shades. Left, Bristol branch, with 
perforated metal wall-lights; internally lit storage 
units and, at rear, random group of opal-glass 
pendants, 
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Lighting Abstracts 


OPTICS AND PHOTOMETRY 
628.98 
Brightness survey of two rooms using a photographic 
technique. 

M.N. Zeoxta, /llum. Eneng., §3, 537-542 (Oct., 1958). 

fo eliminate the difficulty of making indoor luminance 
surveys under variable daylight conditions, a multi-plate 
colour camera has been adapted to take three simultaneous 
exposures of the room interior. By using filters of different 
density in each of the optical systems, the three negatives 
can be made to cover different parts of the total luminance 
range. The negatives are developed to extreme contrast to 
produce equal-luminance contours, spot measurements with 
a photoelectric photometer being used for luminance cali- 
bration purposes. Various techniques for reporting the 
results are illustrated. P. P. 

§35.241 
648. Use of lenses for correction of cosine error in photo- 
voltaic cells. 

H. G. Diucos, Lichttechnik, 

In German. 

The cosine error of a given photovoltaic cell may be 
corrected by placing over the cell a plano-convex lens of 
curvature suited to the error curve of that particular cell, 
but for large angles of incidence there is gross over-correc- 
tion. This may be overcome by fitting round the edge of 
the lens an opaque ring of suitable form and the author 
describes a system for which the error is found not to 
exceed 3 per cent. at any angle up to 85° from the normal. 

J. W. T. W. 


647. 


10, 565-567 (Nov., 1958). 


$35.24 
1958). 


Measurements on retro-reflecting materials. 
10, 515-518 (Oct., 


649. 

J. KROCHMANN, Lichttechnik, 

In German. 

The luminance factor of a _ retro-reflecting 
depends on the angle of incidence of the light and on the 
angle of view. When these are as nearly the same as 
the dimensions of the measuring apparatus will allow, they 
are frequently taken as equal. The author shows how the 
error so caused increases rapidly with angle of incidence 
and how it depends on the dimensions of the light source, 
the sample measured and the photometer (usually photo- 
electric). In the German standard pin 67/520 retro-reflect- 
ing materials are divided into three classes according to 
the angle at which the luminance factor falls to half its 
value at normal incidence. 


material 


J. W. T. W. 
650. Modern methods of projection in the cinema. 778.55 
H. U.rrers, Lichttechnik, 10, 409-416 (Aug., 1958). In 


German. 
After a detailed description of the various systems used 


for conveying a stereoscopic impression to a cinema audi- 
ence, the author considers the optical problems involved. 
In some wide-screen systems the loss of light is consider- 
able, and a beam of greater total lumens is needed to give 
The heating of the film at the 


the same screen luminance. 
gate causes curling and this has to be allowed for in 
designing the projector. A diagram shows the flux required 
on the different systems (a) for an ordinary white screen, 
and (b) for a metallised screen with a luminance factor of 
1.8 a W..T. 'W. 


LAMPS AND FITTINGS 


651. Efficiency of domed acrylic skylights. 628.92 
E. Linrortu, /llum. Engng., 53, 544-546 (Oct. 1958). 
The photometric characteristics of square domed sky- 

lights made of three grades of white translucent acrylic 

sheet have been determined when used alone and in con- 
junction with ceiling wells with and without diffusing bottom 
panels. Measurements were obtained for both overcast sky 
and clear sky with direct sunlight conditions. The light 
transmission efficiencies of the skylights have been tabu- 
lated. Corresponding total solar energy data are not given, 
but, for the grades of acrylic sheet considered, these have 
been measured and found to be the same as for visible 

radiation alone. P. P. 

621.327.43 

652. Striking potentials of long, low-pressure, rare-gas 

electric discharges with and without mercury. 

R. H. McFartanp and R. Bakits, J/lum. Eneng., 53, 

557-561 (Oct., 1958). 

Earlier works Ullum. Engng., 1957) reported the striking 
potentials in long, low-pressure discharge tubes using an 
argon gas filling. This recent work extends the findings to 
neon, krypton, xenon and argon, with and without mercury 
vapour present. The data are given in the form of graphs 
showing the variations with gas filling pressure of the lamp 
volts necessary for various phases of starting and opera- 
tion. Py. #. 

621.325 

Present position of control and dimming of light, 

particularly from fluorescent lamps with reference to 

the new installations at the Royal Opera House at 

Versailles. 

G. Lespitanc and C. Drumont, Bull. Soc. Franc. Elect. 

(7th Series), 8, 537-544 (Sept., 1958). In French. 

Describes the installation of control equipment at Ver- 
sailles. The autotransformer dimming equipment installed 
in 1953 for the control of the Son et Lumiere spectacle 
is also used for the control of a part of the stage lighting 
of the Opera House. This equipment provides 100 con- 
trolled circuits and is used for incandescent lamps. This 
is insufficient, and a further control board operating with 
thyratrons provides a further 100 circuits. Fluorescent 
lamps, used particularly for blue and green circuits for 
cyclorama lighting, are controlled from the electronic 
dimmer. The switching and operating controls for both 
boards are, however, identical in operation though their 
function is different. The dimmer controls are miniature 
levers which can be coupled to masters and a grand 
master in the conventional way, though in fact they oper- 
ate the potentiometer of the remote control systems. Thus 
operators have not to learn new techniques. A “ cleromon ” 
control is however, provided at the master control point 
and a similar master control can be provided in the 
prompter’s box and at a position in the auditorium used 
in rehearsal. J. M. W. 

LIGHTING 


653. 


612.843.6 

654. New method of determining illumination required for 
tasks. 

C. L. Croucn, I/lum. Engng., 53, 416-422 (August, 1958). 

A study was initiated in 1950 under H. R. Blackwell 
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at the University of Michigan to re-determine the basic 
visual performance data necessary to specify illumination 
recommendations for given visual tasks. This summary of 
the details of the research project has been prepared in 
advance of the formal presentation of the results in August, 
1958. Essentially, the Landolt ring test object used by 
H. C. Weston has been superseded by a simple circular 
disc viewed under threshold conditions. Particular atten- 
tion is given in the summary to the 56 representative visual 
tasks against which the results were evaluated. P. P. 

612.843.6 
Recommendations for quality and quantity of illumi- 
nation. 

Illum. Eneng., 53, 422-424 (August, 1958). 

Prepared by the Quality and Quantity Committee of 
the American IES, this report describes the derivation of 
the recommended illumination level for any given visual 
task from the results of H. R. Blackwell's recent research 
at the University of Michigan on visual performance. The 
method involves equating the visual task in question to one 
of 56 practical visual tasks on which laboratory measure- 
ments have been made. The required illumination level ts 
then derived from the brightness required for the rated 
task and the reflectance for the unrated task. The illumina- 
tion level is related to 99 per cent accuracy of seeing, to 
an assimilation rate of five test objects per second and to 
“ moving-eye ” field conditions rather than static laboratory 
viewing conditions. P. P. 


656. New footcandle tables. 612.843.6 

Illum. Engng.. 53, 425-432 (August, 1958). 

The 1958 report of the American IES Committee on 
Quality and Quantity of Illumination has been implemented 
by the various application committees of the Society to 
produce new tables of recommended illumination levels. A 
correlation of the recommendations for similar types of 
visual task in different fields has been made. The recom- 
mendations are derived from H. R. Blackwell's visual per- 
formance data, allowance being made for the ability to 
realise the illumination levels in practice P. P. 


657. An artist looks at gallery lighting. 628.972 
E. Warner, //lum. Eneng., 53, 445-450 (August, 1958). 
The author, a painter-artist, considers, with examples 

from actual galleries, some of the factors which impair good 

seeing conditions in art galleries. Paintings should be illu- 
minated by completely diffused light, rather than be picked 
out by spotlights. Natural daylight is favoured for this 
purpose. A smooth transition to artificial lighting condi- 
tions should be provided. Most pictures should be viewed 
against a neutral background of 60-65 per cent reflectance 

Care should be taken in hanging the pictures to prevent 

annoying reflections in the picture glazing. Most of these 

reflections could be overcome by avoiding hanging the 

pictures high on the walls. P. P. 

628.92.96 

658. The lighting of modern buildings during the day. 

J. Escuer-Desrivieres and E. Bartues, Bull. Soc. Franc. 
Elect. (7th Series), 8, 543-552 (Sept., 1958). In 
French. 

Part I examines the daylight illumination conditions of 
modern buildings and shows that artificial supplementary 
lighting is necessary and desirable, both to reinforce day- 
light at the parts remote from side windows where the day- 
light factor is low, and also on the score of comfort even 
in new buildings liberally glazed, where venetian blinds 
are often used to reduce glare from the sun. Supplemen- 
tary artificial light is also needed where the geometry of 
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the work is unfavourable to daylight, for example in car 
factories when working under a chassis on an elevated 
runway. Part II discusses the auxiliary artificial lighting 
in more detail, giving results of a test in which the num- 
ber of supplementary lights used by workers on an assembly 
line is observed and plotted as a function of general illu- 
mination. Photoelectric control is recommended, and switch- 
ing arrangements for the general lighting to enable it to be 
switched on in part to act as supplementary lighting in day- 
light. J. M. W. 

628.971.6 
Lighting for traffic using a new type of blended light 
at the Karlsplatz in Munich. 

W. Wenumeyer and W. Scumipt, Lichttechnik, 10, 461- 

463 (Sepr., 1958). In German. 

At one of the busiest traffic centres in Germany the 
lighting installation of 25 pairs of 200-watt tungsten lamps, 
giving an average illumination of about 0.4 Im/ft°, has been 
replaced by 11 large fittings giving over 2 Im/ft®. Each 
fitting contains three 250-watt colour-corrected mercury 
lamps and three 140-watt sodium lamps so that in the 
blended light about one-half is from each source. The 
colour of the light is not unlike that of tungsten lamps but 
the colour-rendering is markedly inferior. The mounting 
height is 40 ft. and the spacing of the order of 80 ft. with 
one extra fitting on the large central island. J. w. T. w. 


660. Floodlighting Niagara Falls. 628.971 

W. A. Dactrympce and C. A. Arsini, //lum. Eneneg., 53, 

§52-556 (Oct., 1958). 

The new floodlighting installation at Niagara Falls is 
in relation to problems peculiar to the topo- 
graphy of the location. Considerations leading to the 
decision to use high intensity carbon arcs are referred to, 
and the projectors, colour filters and electro- 
mechanical colour changes are dealt with P. P. 
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628.977 
1958). 


Lighting of galleries in mines. 

H. D. Apercer, Lichttechnik, 10, 513-515 (Oct., 
In German 

Examines the results of a number of different systems 


of lighting with fluorescent lamps, especially 
uniformity of illumination along a gallery. The best con- 
ditions are obtained with a reflector fitting giving high 
intensities up and down the gallery. A system of such fit- 
tings, with two 20-watt lamps each and a spacing of 20 
metres, gives an average illumination of about 1.2 Im/ft® 
and a ratio E,,,,: E,, ie & 3 J. W. T. W. 

628.93 
Value of the theory of the light field in practical 
lighting design. 

H. J. Herwic and J. KRocHMAnNn, Lichttechnik, 10, 561- 

565 (Nov., 1958). In German. 

Attempts have been made by various workers to use 
as a criterion of quality in interior lighting the so-called 
“volume illumination” at a point, ie., the average value 
of the illumination measured in all directions. As an alter- 
native, the lighting vector in the light field established by 
the sources has been used. The authors examine both lines 
of approach, particularly as regards their use for evalua- 
ting the various factors which together determine the quality 
of a lighting system, viz., illumination level, glare, shadow 
formation and uniformity, They find that the lighting vector 
is much more limited in its application than the volume 
illumination. A handy instrument for measuring the latter 
quantity is described. It consists, in principle, of a photo- 
cell inside a small sphere of diffusing glass. The paper 
includes an extensive bibliography. 2... We we 


as regards 
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Discomfort Glare in Interior Lighting 


Installations—Comparison of Appraisals 


and Calculated Values* 


The results of appraisal tests of direct 
discomfort glare in interior lighting installa- 
tions are compared with those calculated by 
the Harrison-Meaker method and by the 
formula suggested at the CIE meeting in 
1955 with terms for the immediate back- 
ground luminance and the positions of the 
sources. The comparison shows a marked 
disagreement for some installations, and 
suggests that a different approach to the 
evaluation of direct discomfort glare should 
be made. 


(1) Introduction 

In recent years several methods have been suggested 
for the evaluation of direct discomfort glare in an interior 
lighting installation. 
the most popular methods, glare appraisal tests have been 
conducted and the appraisals of the observers compared 
with the calculated results. One method of calculation 
investigated was the Glare Factor method of Harrison and 
Meaker(') published in 1947. The other methods used 
the basic formula suggested at the CIE meeting in 1955(*) 
with various modifications. 

Comparison of glare appraisal test results and 
Harrison-Meaker Glare Factors have been made pre- 
viously in America(') and in Australia(®,4). A similar 
comparison was included in the present work in order to 
cover a very wide range of installations, and to include 
some with glare factors greater than the maxima encoun- 
tered in the American and Australian tests (209 and 82 
respectively). Further, it was necessary to calibrate the 
glare factor scale in terms of degrees of discomfort for 
observers in this country: there were indications that the 
degree of discomfort corresponding to a particular glare 
factor would be considered less by observers in this 
country than in America and Australia. 


There does not appear to be any published record of 


a comparison between appraisals and the glare factors 
obtained by using the CIE suggested formula. 


(2) Details of Installations 
The installations selected for this series of tests are 
described in Table |. 


* Communication from the staff of the Research Laboratories of The General 


Electric Company Limited, Wembley, England 


In an attempt to assess the merits of 


By E. ROWLANDS, B.Sc., A.lnst.P. 


Installations C and D were in the same room, the 
end view of the fluorescent lamp fittings being observed in 
the first case, and the side view for the second: installa- 
tions E and F were similarly arranged in another room. 

All the installations studied were found in offices or 
factories: none was erected specially for these tests. No 
installation was completely new and none was in very bad 
decorative condition. 

Figs. 1, 2 and 3 are views of three of the installations 
from about the observer position used for the “fixed line 
of sight” appraisal (see section (3)), and are generally 
typical of those examined. 


(3) Appraisal Tests 

The observers in the appraisal tests ranged in age 
from 20 to 60 years and were people who worked in the 
field of lighting: the majority were concerned with 
research work, including light sources, and a few were 
lighting engineers. The number of observers for the first 
series of tests was eleven: since this number was later felt 
to be small, it was increased to twenty-six by a second 
series of tests. Both series covered the same installations, 
and each ended with a re-appraisal of the first installation 
in order to see whether there had been a drift of appraisal 
criterion during the tests. Each series of tests was com- 
pleted in about three hours. 

The observers were asked to estimate the discomfort 
glare experienced in each installation on an appraisal scale 
0-10. The appraisal was recorded with comments on a 
form which carried the following guide: 

“From the glare point of view, 

0 should be regarded as being intolerable, 

5 as only just satisfactory and 

10 as perfect.” 
Iwo values were obtained for each installation. The first 
one was for a “fixed line of sight,” when the observer stood 
in a definite position looking directly ahead. For the 
majority of installations, this position of view was a fairly 
central position at the end of the installation looking in the 
direction of the rows of fittings: the only exception was 
that for installation G the position of view was near a 
corner looking in the direction of a diagonal. The second 
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Table 1 


Details of Installations 





Type 
Installa- of 


tion Fitting 


Dispersive 
Reflector 
(70° cut-off) 


Deep Bowl 
Vitreous 
Enamel 
Reflector 


White 
Metal 
Reflector 


White 
Metal 
Reflector 


Channel 
Fitting 


Channel 
Fitting 


Deep Bowl 
Vitreous 
Enamel 
Reflector 


Deep Bow! 
Vitreous 
Enamel 
Reflector 


Opal ** Per- 
spex” 
Trough 
Reflector 


Opal Glass 
Spherical 
Diffuser 


Channel 


Number 
Lamp of 
Fittings 


300 W 
Pearl G.S. 


250 W 
MBF lt 


5 ft. 80 W 
MCF/t 


5 ft. 80 W 
MCF lt 


5 ft. 80 W 
MCF /l 


5 ft. 80 W 
MCF /l 


400 W 
MAF/\ 


2 S ft 


80 W 
MCF/l 


200 W G.S 


25ft.80W _ 24 in fore- 


MCF/l 
15 ft. 80 W 
MCF/l 
13 ft. 30 W 
MCF/t 


Fitting 





ground 
4in 
middle 
6 at far 
end 


Arrangement 
of 
Fittings 
(along room) 


2 rows of 4 


4 rows of 10 


6 rows of 11 
(fittings end- 


wise) 


1! rows of 6 
(fittings cross- 
wise) 

7 rows of 10 
with a row of 
6 on outside 
(fittings end- 


wise) 


6 rows of 8 
on one side 


4 rows of 7 


| on other side 


(httings cross- 


wise) 


4 rows of 5 


6 rows of 7 


4 rows of 6 
(fittings cross- 


wise) 


2 rows of 4 


6 rows of 4 


4 rows of | 


3 rows of 2 


(all fittings 


crosswise) 


Mounting 


Height 
(ft.) 


134 
(but with 
5 side 
fittings 
at 84) 


9} 


Size of 

Room 
(length 
width 

height) 
(ft.) 


40 = 20 « 18 


Illumina- 
tion on 
Working 
Plane 
(1m/ft*®) 


General 
Back- 
ground 


Immediate 
Back- 
ground 


Luminance Luminance} 


(ft-L) 





(ft-L) 











Fig 


/ 


Installation J 


Installation H. 


Installation D. 
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value was for a “general view” when the observer was 
asked to walk around in the installation, sit down, perform 
a task such as using a slide-rule, raise his head to look 
around the room, continue with his task, and then raise 
his head again. 

The details of the appraisal values and the mean 
values and spread for each installation are given in the 
Appendix. The mean values are also recorded in Table 2. 

Very little difference was obtained in the values for the 
first installation when it was re-appraised at the end of 
the tests: the observers were apparently able to hold their 
criterion with reasonable certainty. 

(4) Calculation of Glare Factors 

In each installation, glare factors for each fitting 
according to the Harrison-Meaker formula and from the 
CIE suggested basic formula and its variations were 
calculated for the observer position used for the “fixed 
line of sight” appraisal, and a simple summation in each 
case gave the glare factor for the installation. These 
values are given in Table 2. 

Details of the formulae used are as follows: 

(4.1) Harrison-Meaker Formula(*) 
A . B® . Location Coefficient 
h? . Surround Factor 
where A=apparent area of source (sq. in.). 
B=luminance of source (ft-L divided by 1,000). 
h=height of source above observer’s eye (ft.). 
Location Coefficient takes account of the position of the 
source relative to the observer. 
Surround Factor takes account of the general and the 
immediate background luminances. 
(4.2) Type of formula suggested at CIE meeting (1955)(*) 
B2w 
B, 
where B, =luminance of source (ft-L.). 
w =solid angle subtended at the eye by the source 
(steradians). 
B,, =luminance of general background (ft-L.). 
In addition to applying this formula to all the glare sources 
in the installation, it was also confined to those sources 
within 50° of the “fixed line of sight,” extending a sug- 
gestion by Petherbridge and Hopkinson(°). 
B2w l 


,* ‘lara ar ° 
(4.2.2) Glare Factor B, R 


Glare Factor 


(4.2.1) Glare Factor 


This was an attempt to include a term to take account 
of the immediate background luminance. In the absence 
of any other published work, the correction factor used 
by Harrison and Meaker in 1947(') was adopted and given 
the symbol * R.” 


20 l 
B, P23 

In this formula, the positions of the sources relative 
to the “fixed line of sight” were considered in the manner 
suggested at the CIE meeting in 1955(?), “P” being the 
value of the Position Index used by Luckiesh and Guth in 
1949(®). 


(4.2.4) Glare Factor 


(4.2.3) Glare Factor 


B2w : ] ‘ l 
B, R p23 

In this final formula, the effects of the immediate 
background luminance and of the positions of the glare 
sources are brought together. 





March, 1959 


Table 2 
Appraisal and Calculated Values of Discomfort Glare 





Mean Appraisal 


Bow B,, 
—- —- - —— Harrison- ~-- 
Installation ‘Fixed Line “General Meaker Sources B,*w | 
of Sight” View” Formula All Sources within 50° of B,, 
“fixed line 
of sight” 


3.5 (1) 5.5 (1) 1,510 (1) 21,180 (1) 10,020 (1) 35,200 (1) 2,660 (1) 4,420 (1) 
5.5 (2) 7.0 (7) 330 (3) 8,660 (2) 5,850 (3) ,220 (4) 912 (2) 970 (2) 
6.0 (3) 6.2 (4) 86 (6) 1,390 (10) 1,390 (9) ,390 (10) 374 (7) 374 (6) 
6.6 (4) 6.0 (3) 43 (8) 2,100 (9) 2,100 (8) 820 (11) 613 (3) 248 (7) 
6.8 (5) 6.7 (6) 104 (5) 4,770 (6) 4,770 (5) 7,460 (6) 329 (8) 514 (5) 
6.8 (6) 6.2 (4) 8 (11 3,890 (7) 160 (11) 7,470 (5) 29 (11) 56 (11) 
6.9 (7) 5.5 (1) 391 (2) 5,820 (5) 3,560 (6) 0,220 (3) 490 (6) 860 (4) 
7.0 (8) 7.1 (8) 170 (4) 7,120 (4) 6,880 (2) 2,500 (2) 506 (4) 889 (3) 
7.7 (9) 3.1 (9) 57 (7) 8,520 (3) 5,180 (4) 3,650 (7) 499 (5) 222 (8) 
8.2 (10) .1 (9) 31 (10) 965 (11) 790 (10) 1,400 (9) 82 (10) 119 (9) 
8.7 (11) 5 (1) 38 (9) 3,760 (8) 3,080 (7) 1,750 (8) 202 (9) 102 (10) 











(5) Discussion of Results 

(5.1) “Fixed Line of Sight” Appraisals 

The installations are listed in Table 2 in the order of 
increasing value on the appraisal scale for the “fixed line 
of sight,”’ i.e., decreasing discomfort glare. The numbers 
in brackets in the other columns give the order in that 
column of decreasing discomfort glare. It can be seen 
that there are some serious discrepancies between the 
appraisal and calculated values and also between the values 
calculated by the different methods, particularly in the 
order of decreasing discomfort glare formed by the values. 
This can be seen more clearly from Figs. 4 and 5 where the 
values have been plotted against the installations arranged 
in increasing order of value on the appraisal scale (‘fixed 
line of sight”): an attempt has been made to match the 
appraisal and calculated scales. Some installations which oe ae we) a ee 1 
belong, according to the appraisals, either to the high or j 
the low discomfort glare groups (F, K, J and C, D, I 
respectively) are displaced from their group by the cal- 
culated values. Further, in the middle group of installa- ee 
tions (A, G, H, E, B) where the discomfort glare appraisal es wy ee er Se Oe fy ee 
is nearly constant, the calculated glare factors vary INSTALLATION 
enormously. In some instances, as in the case of installa- MEAN APPRAISALS (“FIXED LINE OF SIGHT.) 
tion H, the discrepancies are great and a very large change HARRISON-MEAKER FORMULA 
would be required in the formulae to obtain good agree- Bs? w/Bp, ALL SOURCES. (MULTIPLY GLARE FACTOR 


ment. ae . SCALE BY 10.) 
From an examination of the results and in particular 


on , i Ris " 1 

Fig. 5, it appears that a method for the successful evalua- eases = “R pe3 

tion of discomfort glare cannot be very simple and must 

include the influences of the immediate background Fig. 4. Comparison of discomfort glare appraisals 
. =e (fixed line of sight) with values calculated by 

luminance and the positions of the sources. three methods. 


APPRAISAL SCALE 
GLARE FACTORS 
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eo = 6.8 ¢ 
INSTALLATION 


MEAN APPRAISALS (“FIXED LINE OF SIGHT”) 


Bs* w/B., SOURCES WITHIN 50° OF “FIXED LINE OF 
SIGHT (MULTIPLY GLARE FACTOR SCALE BY 10). 


zw 


' 
b p23 


8 ' 
“R 


A study of corresponding values, in Fig 4, on the 
appraisal and on the Harrison-Meaker Glare Factor 
scales, and a comparison of them with the results of the 
previous tests referred to in section (1), indicate that 
observers in Britain are more tolerant of discomfort glare 
than observers in America and Australia. 


(5.2) “‘General View”’ Appraisals 

The mean appraisals for both the “fixed line of sight” 
and the “general view” are plotted in Fig. 6. While 
there is a similarity between the values and also between 
their order of decreasing discomfort glare in some cases, 
there are bad discrepancies in others. A major difficulty 
in obtaining good agreement concerns one pair of 
installations in the same room, viz. E and F. Whereas 
for the “fixed line of sight” the values are very different, 
for the “general view’’ the same value applies to both 
installations, and is between the other two values. (This 
effect for the other pair of installations in the same room, 
C and D, is not so marked because the values for the 
‘fixed line of sight” are fairly close together). Further, 
an examination of these appraisal values for the “general 
view” shows that no better agreement is obtained with the 
calculated values. It is, therefore, doubtful whether a 


GLARE FACTORS. 


(MULTIPLY GLARE FACTOR SCALE BY 1/0). 
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APPRAISAL SCALE. 





35( f_____. : 


A@GE ER BE 
INSTALLATION 


c OD 


MEAN APPRAISALS FOR “FIXED LINE OF SIGHT” 
MEAN APPRAISALS FOR “GENERAL VIEW". 


Fig. 5 (left) Comparison of discomfort glare 
appraisals (fixed line of sight) with calculated 
values showing influence of immediate back- 
ground luminance and of position of sources 
on simplified formula. 


Fig. 6 (above) Comparison of discomfort glarz 
appraisals made jor “ fixed line of sight” and 
for “ general view.” 


“fixed line of sight” study from an end of an installation 
is the most suitable method of evaluating the discomfort 
glare to be experienced in that installation. 


(6) Conclusion 


The formulae investigated do not give a result which 
agrees well with the observed discomfort glare, and the 
anomalies obtained are so large in some installations that 
minor changes to the formulae, such as changes in the 
exponents of the CIE suggested formula, will not give any 
better agreement. To obtain an improvement it is felt 
that a different approach to the evaluation of discomfort 
glare in an interior lighting installation will have to be 
made. 
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Table 3 
Installation Appraisal Distribution 





APPENDIX 


Details of Appraisal Values 

The validity of the comparison be- 
tween the observed and calculated values 
depends greatly on the agreement between 
the observers’ appraisals. Detailed ap- 
praisal values are given in Table 3: they 
indicate that a fair measure of agree- 
ment was obtained, and that the spread 
was small for the majority of installations. 


Installa- 
tion 


Notes 

(1) The table gives the number of each ap- 
praisal value recorded per installation. 

(2) The observers were asked to use, if possible, 
the integers on the scale 0-10 for their appraisals: 
however, if it was necessary to use more divisions, 
those of a half could be used. In the table, an 
appraisal value involving a half has been recorded 
by increasing the number of appraisals for the 
integers immediately below and above it by a half. 

(3) A, refers to the appraisal of installation A 
at the beginning of the tests, and A, to its re-ap- 
praisal at the end (see section (3)). 


elit an tile tila allan till an’ 
mee ed 2 


jeneral V 





Fixed Line of Sight” 


iew” 


Appraisal Scale Values 

Stand- 
ard 

Devia- 
tion 


Mean 


4 6 10. Value 








Situations 


Vacant 

A vacancy occurs for interesting post with opportunities 
for trained LIGHTING ENGINEER. Please write stating experi- 
ence, qualifications and salary required to Chief Lighting 


Engineer, “ A-” Dept., FALKS, 91, Farringdon Road, E.C.1. 

ATLAS LIGHTING LIMITED 
require Technicians for interesting work in Lamp Develop- 
ment Laboratory situated in North London. Previous 
experience an advantage. Applicants aged 20 to 30 years 
should write giving full details to WJM/LED, Atlas Light- 
ing Limited, Angel Factory Colony, Angel Road, Edmon- 
ton, N.18. 

A vacancy with shortly arise for a LIGHTING SALES 
ENGINEER based in the London Area. Applicants should be 
conversant with modern lighting practice and be able to dis- 
cuss the subject with Architects and Users. A salary in the 
region of £1,000 per annum, plus commission, is envisaged 
for a suitable applicant. Write in confidence to the Sales 
Director, Box No. 597, giving full details of education 
and career. 

AGENTS WANTED. With established connections in the 
National Coal Board. Resident in the following areas, Glas- 
gow, Edinburgh or Durham and Swansea or Cardiff. To 
carry new line in dustproof, waterproof and vapourproof 
fluorescent lighting fittings ——Apply Box No. 598. 


BRITISH RAILWAYS 
London Midland Region, Euston, 

have vacancies for young LIGHTING ENGINEERS with 

experience in planning industrial and office lighting. 
Salary range £531/£763 per annum. Five-day week. Resi- 
dential travel and other favourable travelling concessions 

available. Superannuation scheme. 
Applications stating age, qualifications and details of experi- 
ence should be addressed to Chief Civil Engineer (Reference 
No. 78), British Railways, London Midland Region, 5a, 
Euston Grove, London, N.W.1. 

Electrical Engineering Company have vacancy for young 
DRAUGHTSMAN 1n their Engineering Dept. Experience in 
the design and development of lighting fittings preferred. 
Apply in writing to the Chief Engineer, Lamps and Light- 
ing Division, Siemens Edison Swan Limited, 38/39, Upper 
Thames Street, London, E.C.4. 

Electrical Manufacturing Company in London requires 
an ELECTRICAL ENGINEER familiar with Discharge Lamps, 
associated Control Gear and capable of working in liaison 
with Research Laboratories and factories on design and 
development of associated Control Gear and equipment. 
Must be capable of carrying out lighting experimental field 
trials and be able to act in a technical advisory capacity. 
Apply in writing to the Chief Engineer, Lamps and Lighting 
Division, Siemens Edison Swan Ltd., 38/39, Upper Thames 
Street, London, E.C.4. 

















No reader of ‘Light and Lighting’ 
can afford to miss 


THE EIGHTH NATIONAL 


ELECTRICAL ENGINEERS 


(A.S.E.E.) 


EXHIBITION 


To mark the ILE.S. Jubilee, the many 
illumination features will include: 


SHOPPING ARCADE, with ten shop win- 
dows illuminated by Britain’s leading 
lighting specialists. 


‘AURAMA’—a spectacle of light, sound 
and animation. 


STREET LIGHTING and LIGHTHOUSE equip- 
ment features 


Also Sée. 


THE WORLD’S LARGEST 
ELECTRIC CLOCK 


A 40-TON DIESEL ELECTRIC 
LOCOMOTIVE 


And the World’s Greatest Display 
of electrical engineering and 
domestic equipment at: 


EARLS COURT, LONDON 
MARCH 17—21, 1959 


430 Exhibitors——40,000 Exhibits 


Admission Free on production of trade 
card, electrical or allied associations’ 
membership cards, or byinvitation from: 


MUSEUM HOUSE, MUSEUM STREET, 
LONDON, W.C.1. 
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A graceful, slender tapering column 
which quickly dissolves into 
the background. 


Erected by two men in less time than 
it takes to dig a hole. 


PROTECTION 


Made of steel to give utmost strength 
and then galvanised for endurance. 

No fear of ground rot, the new fibre 
glass polyester base sleeve will provide 
perfect protection. 


\ Beever” 


Economy in first cost. / 


TYBURN RD - ERDINGTON - BIRMINGHAM 24 


Telephone: ERDington 1616 
London Office:- 98 PARK LANE, W.! 
Telephone: MAY fair 3074 
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ACTIVITIES 


6.9. 


London 

At the meeting held on January 13th Mr. J. M. Waldram 
gave a paper entitled “ The lighting of Gloucester Cathe- 
dral by the ‘ Designed Appearance ’ method.” 

The relighting of Gloucester Cathedral, said Mr. Wal- 
dram, provided a unique opportunity for the method 
recently developed known as “ Designed Appearance ” light- 
ing. In this method the design commences with the appear- 
ance of the lighted interior, in terms of distribution of 
brightness and of modelling, and the lighting scheme is 
calculated to produce these effects. The method is valu- 
able even in an existing building, since the electrical distri- 
bution can be confidently planned from an early stage. 

Gloucester Cathedral is a traditional stone building in 
several styles ; the greatest contrast is between the Norman 
nave and the beautiful Perpendicular choir and transepts. 
There are five separated spaces which provide vistas from 
one to another. The surfaces are often elaborately moulded, 
which endows them with unusual reflecting properties. These 
and other features presented new problems. 

The first step was to become familiar with the building 
from drawings and photographs, and then to form an idea 
of the possible final appearance, along with the possible 
lighting system. For several reasons, a concealed system 
was preferred. Sketches were made of the interior as it 
might appear, and the proposed appearance written down 
in general terms. These were revised after visits and dis- 
cussions, and the scheme was calculated, at first approxi- 
mately using modified flux methods, from which a provi- 
sional specification was drawn up. Detailed calculation 
followed, and the final specification was drawn showing 
for each unit its site, equipment, lamp, louvres or spreaders 
and direction of aim, all calculated from the drawings. 
Special equipment was designed to facilitate erection, aim 
and maintenance. The lighting of each space was checked 
by trial, to verify the specification of brightness and the 
calculations, and for final approval. Only minor modifi- 
cations were needed from the calculated scheme, and the 
results agreed satisfactorily with the requirements. 

Throughout the building directional effects were care- 
fully maintained. Light was arranged to come generally 
from the south, with local modifications, to reveal the archi- 
tectural forms naturally. The design of the building imposed 
some conditions for which no satisfactory compromise was 
possible, but the equipment is so placed that persons enter- 
ing the Cathedral and worshipping there do not notice it. 

The aim of the lighting scheme was to reveal the archi- 
tecture so that it plays its proper part as an aid to worship 
but without overemphasis, and to bring to this very beautiful 
building the resources of the present century if possible as 
its builders would have done had they had them at their 
disposal. 


Leicester Centre 

At the meeting of the Leicester Centre on January 26th 
the speaker was Mr. R. H. Saunders, whose subject was 
“ Industrial Lighting.” 

The paper described the changes in industrial lighting 
practice in both light and heavy engineering industries since 
1948. Mr. Saunders also referred to the great advancement 
in light source efficiencies and the improved lighting equip- 
ment. Statistics proved beyond doubt that the fluorescent 
lamp was the most efficient light source both from the 
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economic and the light output point of view. The 8-ft. 125- 
watt fluorescent lamp was becoming increasingly popular 
particularly for high bay lighting. Trunking systems in 
which power and other electrical services could be installed 
was being used extensively and was proving a most satis- 
factory method of industrial lighting. 

Special reference was made to factors affecting efficiency, 
maintenance, and safety and also to specially designed 
equipment for dusty, corrosive, and hazardous areas with 
specialised fittings to suit the particular conditions. Over 
the subject of exterior lighting, Mr. Saunders referred to 
the very successful use of high tower lighting by nationalised 
industries like the Coal Board and British Railways where 
towers 150 ft. high in which batteries of high wattage lamps 
were installed to illuminate railway sidings and marshalling 
yards. 

At the conclusion of the lecture, there was a discussion 
in which a number of members took part. 


Sheffield Centre 

The Sheffield Centre had a gathering of some 50 members 
and friends at their third sessional meeting on December 
8th to hear a lecture given by Miss Jean L. Stewart on Dis- 
play Lighting. The lecture was supported by a large amount 
of apparatus and a demonstration shop window. 

The lecturer commenced by discussing the power of light 
to attract and suggested that, though we may deplore 
the fact, to some people glare can act as an attraction. 
Under some circumstances lighting engineers are torn be- 
tween good lighting practice and the desire to honestly 
interpret the client’s wishes. 

A factor all too frequently overlooked in shop design 
is the lighting of vertical surfaces. The illumination levels 
quoted are almost inevitably those on the horizontal plane 
and yet the shopkeeper is not selling the floor, his counter 
top or even the bed of the window. The over-all-light ceil- 
ings covering shop windows give a beautiful over-all illu- 
mination—but where ? To most people a window display 
is a picture set at a few degrees off the vertical and so the 
goods towards the front of the window receive little or no 
illumination. Further behind conditions are better, but 
particularly in a shallow window with a light coloured back- 
ground, the back of the window is often the brightest thing 
in the customers’ field of view, making the goods in front 
appear in silhouette. 

In conclusion after demonstrating many of the varia- 
tions on lighting jewels, examples were given of interiors 
with particular reference to awkward ceiling structures, 
shape of shop, layouts and openbacked windows including 
the new problem of self-service stores. 

There was an enthusiastic discussion afterwards led by 
representatives of many of the large stores present who 
took a great interest in the problem of colour rendering. 


Leeds Centre 

At its Sessional Meeting on December 8th the Leeds 
Centre was privileged to receive the first presentation of a 
paper entitled “Lighting Calculations for Linear fittings 
from Polar Curves.” The author of the paper, Mr. R. R. 
Holmes, introduced his subject by stating that it was a 
practical approach to an ever-recurring problem—that of 
obtaining an acceptably accurate answer to the direct illu- 
mination received from a single unit or group of tubular 
fluorescent fittings. 

The method, which is equally applicable to fittings of 
widely different distribution characteristics, could be applied 
to reference planes in the horizontal, vertical or any inter- 
mediate angle. The lighting engineer would be supplied 
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ACTIVITIES 


1. Bas 


London 

At the meeting held on January 13th Mr. J. M. Waldram 
gave a paper entitled “ The lighting of Gloucester Cathe 
dral by the * Designed Appearance * method.” 

The relighting of Gloucester Cathedral, said Mr, Wal 
dram, provided & unique opportunity for the method 
recently developed known as “ Designed Appearance ™ light 
ing. In this method the design commences with the appear 
the lighted interior, in terms of distribution of 
brightness and of modelling, and the lighting scheme ts 
calculated to produce these eflects. The method ts valu 
able even in an existing building, since the electrical distri 
bution can be confidently planned from an early stage 

Gloucester Cathedral is a traditional stone building in 
the greatest contrast is between the Norman 
nave and the beautiful Perpendicular choir and transepts 
There are five separated spaces which provide vistas from 
one to another. The surfaces are often elaborately moulded, 
which endows them with unusual reflecting properties, These 
and other features presented new problems 

The first step was to become familiar with the building 
from drawings and photographs, and then to form an idea 
of the possible final appearance, along with the possible 
lighting system For reasons, & concealed system 
was preferred. Sketches were made of the interior as it 
might appear, and the proposed appearance written down 
in general terms visits and dis 
cussions, and the scheme was calculated, at first approxi 
mately using modified flux methods, from which a provi 
specification was drawn up Detailed calculation 
followed, and the final specification was drawn 
for each unit its site, equipment, lamp, louvres or spreaders 
and direction of aim, all calculated from the drawings 
Special equipment was designed to facilitate erection, aim 
and maintenance. The lighting of each space was checked 
by trial, to verify the specification of brightness and the 
calculations, and for final approval. Only minor moditi 
cations were needed from the calculated scheme, and the 
results agreed satisfactorily with the requirements 

Throughout the building directional effects were care 
fully maintained Light was arranged to come generally 
from the south, with local modifications, to reveal the archi 
tectural forms naturally, The design of the building imposed 
some conditions tor which no satisfactory compromise was 
possible, but the equipment is so placed that persons enter 
ing the Cathedral and worshipping there do not notice it 

The aim of the lighting scheme was to reveal the arch 
tecture so that it plays its proper part as an aid to worship 
but without overemphasis, and to bring to this very beautiful 
building the resources of the present century if possible as 
its builders would have done had they had them at then 


disposal 


ance ol 


several styles ; 


several 


These were revised after 


sional 
showing 


Leicester Centre 

At the meeting of the Leicester Centre on January 26th 

the speaker was Mr. R. H. Saunders, whose subject was 
Industrial Lighting.” 

The paper described the changes in industrial lighting 
practice in both hght and heavy engineering industries since 
1948. Mr. Saunders also referred to the great advancement 
in light source efficiencies and the improved lighting equip 
ment, Statistics proved beyond doubt that the fluorescent 
lamp was the most efficient light source both from. the 
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economic and the light output point of view. The 8-ft, 125 
watt fluorescent lamp was becoming increasingly popular 
particularly for high bay lighting Trunking systems in 
which power and other electrical services could be installed 
was being used extensively and was proving a most satis 
factory method of industrial lighting 

Special reference was made to factors affecting efficiency, 
maintenance, and safety and also to specially designed 
equipment for dusty, corrosive, and hazardous areas with 
specialised fittings to suit the particular conditions, Over 
the subject of exterior lighting, Mr. Saunders referred to 
the very successful use of high tower lighting by nationalised 
industries like the Coal Board and British Railways where 
towers 150 ft. high in which batteries of high wattage lamps 
were installed to illuminate railway sidings and marshalling 
yards 

At the conclusion of the lecture, there was a discussion 
in which a number of members took part 


Sheflicld Centre 

The Sheffield Centre had a gathering of some 50 members 
and friends at their third sessional meeting on December 
Sth to hear a lecture given by Miss Jean L, Stewart on Dis 
play Lighting. The lecture was supported by a large amount 
of apparatus and a demonstration shop window 

The lecturer commenced by discussing the power of light 
to attract and suggested that, though we may deplore 
the fact, to some people glare can act as an attraction 
Under some circumstances lighting engineers are torn be 
tween good lighting practice and the desire to honestly 
interpret the chent’s wishes 

A factor all too frequently overlooked in shop design 
is the lighting of vertical surfaces, The illumination levels 
quoted are almost inevitably those on the horizontal plane 
and yet the shopkeeper is not selling the floor, his counter 
top or even the bed of the window, The over-all-light ceil 
ings covering shop windows give a beautiful over-all ilu 
mination——but To most people a window display 
is & picture set at a few degrees off the vertical and so the 
goods towards the front of the window receive little or no 
ilumination, Further behind better, but 
particularly in a shallow window with a light coloured back 
ground, the back of the window is often the brightest thing 
in the customers’ field of view, making the goods in front 


where 


conditions are 


appear in silhouette 

In conclusion after demonstrating many of the varia 
tions on lighting jewels, examples were given of interiors 
with particular reference to awkward structures, 
shape of shop, layouts and openbacked windows including 
the new problem of self-service stores 
discussion afterwards led by 
who 


ceiling 


There was an enthusiastic 


representatives of many of the large stores present 


took a great interest in the problem of colour rendering 


Leeds Centre 

At its Sessional Meeting on December 8th the Leeds 
Centre was privileged to receive the first presentation of a 
paper entitled Lighting Calculations for Linear fittings 
from Polar Curves.” The author of the paper, Mr, R, R 
Holmes, introduced his stating that it was a 
practical approach to an ever-recurring problem-—that ol 
obtaining an acceptably accurate answer to the direct illu 
mination received from a single unit or group of tubular 
fluorescent fittings 

The method, which is equally applicable to fittings of 
widely different distribution characteristics, could be applied 
to reference planes in the horizontal, vertical or any inter 
The lighting engineer would be supplied 
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Swan Anniversary Lecture 


One of the first major items in the Golden Jubilee 
year programme of The Illuminating Engineering Society 
was the Swan Anniversary Lecture arranged on February 
3rd by the Newcastle Centre of the Society and held at 
the Literary and Philosophical Society in Newcastle 
where 80 years to the day Swan first demonstrated his 
carbon filament electric lamp. The lecture was given by 
Dr. J. N. Aldington, a past president of the Society and 
Managing Director of Siemens Edison Swan Ltd., and was 
entitled “* Sir Joseph Swan and the evolution of the electric 
It was a very successful occasion and gave an 
excellent start to the year’s activities. The lecture 
attracted considerable notice in the Press and on radio 
There was an audience of over 500 peopte. 


lamp.” 


and television. 

The proceedings were opened by the President of the 
Society, Mr. C. C. Smith, who briefly recalled the objectives 
of the Society during its Jubilee year. He then introduced 
the chairman for the evening who was none other than 
the son of Joseph Swan, Sir Kenneth Swan, Q.C. Sir 
Kenneth and Lady Swan had made a special journey to 
Newcastle to be present at the lecture. In a brilliant 
introduction Sir Kenneth recalled that though he was only 
two years of age at the time his father first publicly demon- 
strated his electric lamp he well remembered living at 
Gateshead and much of his father’s work. 


his great pleasure at being invited by the LES to take part 


in the evening's proceedings and at being present in “ this 
historic room.” 

Dr. Aldington in his lecture dealt with Joseph Swan's 
early life in Sunderland and his many interests, including 


his contributions to photography and in the production of 


an early form of artificial silk. Swan, who worked by day 
asa druggist in Newcastle, worked alone on these things as a 
hobby at his home in the evenings. It was in this way that 
he produced his electric lamp. At the same time Edison 
in the USA was also working on the electric lamp with a 
staff of 80 or more assistants in his laboratory. Edison was 
more of a business man than Swan and foreseeing the great 
future of the electric lamp, as he made each individual 
development he took out a patent for it both in the USA 


He spoke of 
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Sir Kenneth Swan and Dr. Aldington with Swan’s original lamp 


and in England. Swan, however, was too modest to take 
similar steps with the result that until now Edison had been 
regarded by most people as the inventor of the first carbon 
filament electric lamp. From his detailed examination of 
the facts, Dr. Aldington said it was clear that Swan was 
working on the problem of producing a hermetically sealed 
bulb in which an electric conductor capable of being heated 
to a white heat by the passage of electric current would be 
mounted, long before Edison started to think of such a 
lamp. ‘The first patent was Edison’s—but the first inven- 
tion beyond all doubt was Swan’s. Dr. Aldington pointed 
out, however, that it was not long before these two great 
men came together and their names were joined in one 
company to produce the best lamp from their joint efforts. 
The lecture was illustrated with a number of demonstrations 
on Swan’s experiments. 

A vote of thanks to both Sir Kenneth Swan for taking 
the chair and to Dr. Aldington for his lecture was proposed 
by Dr. J. W. T. Walsh, a past president of the IES and 
President of the International Commission on Illumination. 

This lecture has undoubtedly set a very high standard 
for other events during the months to come and all who 
took part in the organisation are to be congratulated. 
The sub-committee of the Newcastle Centre which arranged 
the lecture acted under the chairmanship of Mr. J. S. 
McCulloch. Mr. H. W. Edison 
Swan, was responsible for the stage management of Dr. 
Aldington’s demonstrations. The audience included the 
Lord Mayor of Newcastle, the Mayors of Gateshead and 
Sunderland, the Rector of King’s College, Durham Uni- 
versity, and many distinguished representatives of other 
societies. On view both before and after the lecture was 
a display of lamps including Swan’s original lamp. 


Cumming, of Siemens 
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with tables of Aspect Factors (derived from, and related to, 
the fitting under consideration) and specimen tables were 
made available at the meeting. 


Mr. Holmes stated that he had carried out a number of 
tests on actual installations which showed the “ Aspect Fac- 
tor method to be quite acceptable. In applying it, how- 
ever, the engineer must remember that in addition to the 
calculated direct component an estimation must be made 


of the flux contributed by inter-reflections. 

The discussion was opened by Mr. D. R. Griffiths and a 
vote of thanks, proposed by Mr. H. Laycock was heartily 
endorsed by the appreciative and attentive audience. 


The Centre meeting on January 12th took the form of a 
“ Forum on Home Lighting,” the panel consisting of Coun- 
cillor Mrs. B. M. Garden (housewife), Mr. M. L. Berson 


(ophthalmic optician), Mr. G. A. Farthing (Yorkshire Elec- 
tricity Board), Mr. E. Milner (lighting engineer) and Mr. 
S. F. Speight (lighting fittings manufacturer). 

The large and appreciative audience kept the panel busy 
with such questions as “ What levels of illumination should 
be employed in domestic interiors, (a) with fluorescent lamps, 
(b) with tungsten lamps ? ” and “Is the panel satisfied with 
the design of domestic lighting fittings from a functional 
and an esthetic point of view ? ” 

Under the excellent chairmanship of Dr. D. L. Smare, 
who sometimes had to frame questions out of lengthy state- 
ments by members of the audience, the panel produced the 
following points among their many answers: 

Most domestic lighting schemes are arrived at by acct 
dent—but are generally quite satisfactory because the un- 
successful schemes are very soon rectified; 


The use of pink-tinted lamps follows the lead given by 
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many decorative shade designers, who had for some time 
been introduced pink into the shade itself; 


The main disadvantage with the use of fluorescent lamps 
in the kitchen is that they tend to show up the dirt too 
much; 


Domestic lighting layouts are still tied to the “ gas age ™; 


The design of domestic lighting fittings is entering upon 
a second Elizabethan age just as exciting as the original. 


Birmingham Centre 
The bienniel display of lighting equipment arranged by 
the Birmingham Centre has become so popular that more 
accommodation was required this year, and the meeting on 
January 2nd was held at the new Bennett Hall, Y.M.C.A. 
Building, Snow Hill, Birmingham. 


Sixteen manufacturers of lighting equipment partici- 
pated, and in accordance with the rules of the display, each 
exhibitor, presented four pieces of lighting equipment 
developed during the past two years and were allowed four 
minutes in which to address the assembly on the merits of 
their exhibits. The British Lighting Council showed some 
recent lamp developments, and on the eighteenth stand, the 
Society featured a map of the world, showing the wide- 
spread membership of the Society, and a brief address on 
its ramifications by Mr. E. Kemp, chairman of the member- 
ship committee of the Centre. 


Mr. L. Gibbs, Chairman of the Centre, opened the meet- 
ing, the exhibitors proclaimed their exhibits and Mr. H. J. 
Gibson, Chief Commercial Officer of the Midlands Elec- 
tricity Board, started the discussion. The meeting was then 
thrown open for everyone to inspect the fittings on view: 
street lighting lanterns, industrial, commercial and domestic 
fittings, mine lighting equipment, fittings to modular dimen- 
sions, luminous and louvred panels, fittings for tungsten, 
mercury and sodium lamps and fluorescent tubes of many 
lengths—the variety was as wide as application demands. 


This is probably the only periodical display in the 
country where the most modern lighting equipment can be 
seen and debated upon in a way which enables those inter- 
ested to appreciate the trend in manufacturers design in all 
classes of fittings. Attendance was greater than ever, and as 
many members from London, as well as other provincial 
centres, were present, it is obvious that this display is a major 
attraction in the lighting world, and further displays in later 
years will continue to draw the attention they deserve 


The Lord Mayor of Birmingham, Alderman D. Johnstone, with 
Mr. L. E. Gibbs (chairman) and Mr. N. Boydell (vice-president) 
at the Annual Dinner of the Birmingham Centre held in January. 


FORTHCOMING EVENTS 


LONDON 
March 10th 


Lonpon.—* Permanent Supplementary Artificial Lighting in 
Buildings,” by R. G. Hopkinson and J. Longmore, (At the 
Royal Society of Arts. John Adam Street, W.C.2.) 6 p.m. 


CENTRES AND GROUPS 
March 2nd 

STOKE-ON-TRENT.“ Lighting and 
Union,” by E. H. Norgrove. (At 
Stoke-on-Trent.) 6 p.m. 
March 4th 

EDINBURGH. 
and Works of Engineering Construction,” by J. 
(At Y.M.C.A., 14, South St. Andrew Street, Edinburgh.) 
p.m, 
March Sth 

Carpirr.—* Lighting for Display.” by H. H. Ballin. (At 
the Demonstration Theatre, South Wales Electricity Board, The 
Hayes, Cardiff.) 6 p.m. 

GLascow.—" Lighting and Safety in Building Operations 
and Works of Engineering Construction,” by J. Gordon Scott. 
(At the British Lighting Council, 29, St. Vincent Place, Glas- 
gow.) 6.30 p.m 

NOTTINGHAM.—" The Lighting Installations at the Notting- 
ham and District Technical College.” by P. A. Moore. (At 
the Electricity Service Centre, Nottingham.) 6 p.m. 
March 6th 

BATH and Bristol 
Hawthorns Hotel, Bristol.) 

CarpirF.—”™ Lighting for 
the Demonstration Theatre, 
The Hayes, Cardiff.) 6 p.m. 
March 9th 

SHEFFIELD.— Visit to Industrial Installation at 
and Co., Stocksbridge Works, 6.30 p.m 
March 12ih 

MANCHESTER.—"* Lighting in Commerce.” by K. C. White. 
(At the North Western Electricity Board, Town Hall Extension, 
Manchester.) 6 p.m 
March 16th 

BaTH and Bristo..—‘ Airport Lighting,” by J. G. Holmes 
(At Gardner Sons and Co. Ltd., Showroom, Broad Plain, Bristol.) 
7 p.m. 
March 17th 

LiverPooL.—“ Some Advances in 
1909-1959." by W. E. Harper. (At the 
Wales Electricity Board Industrial Development Centre.) 
March 18th 

NorTH LANCASHIRE. 
cial and Industrial Lighting,” by A 
stration Theatre, North Western 
gate, Preston.) 7 p.m 

Tees-sipe.—” Lighting in 1984." by E. E. Miles. (At the 
Cleveland Scientific and Technical Institution, Corporation Road, 
Middlesbrough.) 6.30 p.m 
March 20th 


BIRMINGHAM.—“Architecture of 
(At St. Mary’s Hall, Coventry.) 
March 23rd 

Leicester.—* An Architect looks at Lighting.” by S. Penn- 
Smith. (At the Demonstration Theatre, East Midlands Elec- 
tricity Board, Charles Street, Leicester.) 7 p.m. 

March 24th 

Leeps.—"“ Fifty Years of Lighting Development,” by J. W. 
Howell, Joint Meeting with the IEE. (At the Institute of Tech- 
nology, Bradford.) 


Industry in the Soviet 
the North Stafford Hotel, 


“ Lighting and Safety in Building Operations 
Gordon Scott. 
6.30 


Annual Dinner and Dance. (At the 


Display.” by H. H. 
South Wales Electricity 


Ballin. (At 
Board, 


Samuel Fox 


Materials for Lighting, 
Merseyside and N 
6 p.m, 


Annue!l General Meeting. “ Commer- 
Temple. (At the Demon- 
Electricity Board, 19, Friar- 


Light,” by Rolf Helburg. 
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POSTSCRIPT By ‘Lumeritas’ 


‘O the uninitiated it must appear that one of the 
oddest technical terms in the lighting vocabulary 

is foot-lambert. There is nothing very unusual about 
naming units after men. We are so accustomed to volts, 
amperes and ohms that we seldom think of these words 
as personal names— they might as well be invented terms. 
But somehow it seems less easy not to think of a person 
rather than a unit of luminance when the term /ambert 
is used. However, if the names of Volta, Ampere and 
Ohm can be immortalised as technical terms, there is 
really no reason why Lambert’s name should not be simi- 
larly treated. But, foot-lambert ; ugh! Thank goodness 
we don’t have foot-volts, foot-amps and foot-ohms too. 
Although /umen was not derived from a family name, 
believe it or not, there was a Devonshire family who 
bore this name although it came to an end nearly 700 
years ago. Sir William Lumen—the first of the family 
of which any record survives—-was born in the reign of 
King John and. aptly enough. his arms were “a sun in 
his splendour™ on a red escutcheon. I am not well 
versed in heraldry but. if “ pink hand ™ is substituted for 
“red escutcheon ” we come down the ages to the rather 
cryptic symbol adopted by the IES for its Golden Jubilee 
The permanent insignia of the Society (see p. 55 
of this journal last month) is—also aptly—a sun in his 
splendour encompassing his man-made  substitute—a 
flambeau—seen against a blue sky and supported by the 
heads of two British lions. However, to come back to 
the real topic of this paragraph, isn’t it a pity that we 
can't find some more attractive term for what we mean 
by foot-lambert? We won't adopt the metric system 
so we can’t use milli-lambert. But I like milli-lambert: 
| could fall for her, couldn't you? However, I don’t 
like all her metric relatives. A short time ago a medical 
friend who wanted to measure luminance at the eye asked 
me about units of brightness. I showed him a publica- 
tion in which these units are named and defined. When 
he found nit among them I’m afraid—to use a contem- 
porary vulgarism—he laughed like a drain! Wouldn't 

» 


you. 


N previous occasions I have made slight reference to 
O the “ Hawthorne Studies * made by Dr. Elton Mayo 
of Harvard in one of the works of the Western Electric 
Company of America. These studies were made between 
the years 1927 and 1936 and they have attained 
“ classics” status among the great number of studies 
which have been undertaken since World War I to 
ascertain how human industrial efficiency is affected by 
working conditions. The reason why so much importance 
it attached to them is that they showed very clearly that 
if workers know that management has their welfare at 
heart, and is trying to find out how best to secure it, 
the satisfaction which this interest affords can lead to 
increased productivity in spite of adverse conditions. 
This is part of the explanation of Elton Mayo’s seemingly 


year 


paradoxical finding that production went up not only 
when the lighting was experimentally improved but also 
when it was experimentally worsened. I am told that 
someone at New York University who is now engaged in 
tracing the history of the Hawthorne experiments has 
found that Elton Mayo’s studies were prompted by the 
results of Weston and Taylor's investigation in our own 
country of the relation between illumination and type- 
setting by hand, which were published in 1926. It may 
be interesting, also, to note that owing to the much more 
recent publication of Weston’s data on the relation be- 
tween size, brightness contrast, illumination and visual 
efficiency, “ The Weston system provided the (American) 
Society in the Post-World War IL period with a method 
of determining the footcandles of illumination needed for 
various field tasks” (vide, Illuminating Engineering, 
August, 1958, p. 416). and then prompted the American 
Society to commission Dr. H. R. Blackwell to evolve an 
alternative system which he is to describe to the CIE at 
Brussels in June. 


NE of the most notable of the 19th century essayists, 

R. W. Emerson, once wrote that “ gaslight is the 
best nocturnal police”. He was referring to street light- 
ing by gas, which was an innovation in his time and one 
that did undoubtedly make the nefarious activities of the 
footpad less easy to carry on with impunity. Nowadays 
there is so much emphasis put upon the accident reduc- 
ing function of street lighting that we think less of the 
relative freedom from molestation by thugs which we 
enjoy owing to modern street lighting. I say “ relative 
freedom ” advisedly because. of course, street robberies 
with violence do still occur at night (and by day), though 
the risk of sustaining such an experience is undoubtedly 
less than when the common obscurity of ill-lighted streets 
gave ample cover to lurking rapscallions. Nevertheless, 
we still have many poorly lit streets and public places 
some of which—-not surprisingly—are the haunts of such 
as hope to prey upon their fellow citizens in one dis- 
reputable way or another. Thus, the Minister of Works 
was recently asked to consider installing better illumina- 
tion in Hyde Park in the interests of the maintenance 
of public order. He replied that 23 additional lamp stan- 
dards had been installed last summer and the police in- 
formed him that this had resulted in a marked improve- 
ment. But, although Emerson might have said “ electric 
light is the best nocturnal police ~ had he lived in our 
time, apparently there is still today a high regard for 
gas lighting in Emerson’s country—the U.S.A. Accord- 
ing to a trade survey published a few weeks ago, gas 
lighting has made a remarkable come-back throughout 
the United States. In Edison’s home town—Orange, New 
Jersey—the streets are still lit by gas lamps and these 
are to be retained. including those in front of Edison’s 
home. 
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Goa moe bight at 10 obha col 


PHILIPS 
Reflostalite 


—the fluorescent tube that now gives 


even more light in the useful direction 





Philips “‘ Reflectalite”’ is the fluorescent tube that defeats light wastage caused by 
dust accumulation. And today it’s a better buy than ever. For, in addition to its 
basic increase in lighting efficiency, the light output of “ Reflectalite ’’ tubes 

has been further increased to give you even more light in the useful direction. 

For instance, the 40W Cool White tube now has 10°, greater efficiency. 

“* Reflectalite” has a special built-in reflector covering two-thirds of the internal 
surface. The major part of the light output is reflected through the 130° ‘window’ 
where it has maximum effect. (See diagrams.) 


STANDARD LAMP 
Available in Cool White, Cool White de Luxe and Warm White 


SWITCH START or INSTANT START 
4 40W. 13/9d. plus P.T. 5’ 80W. B.C. or Bi-Pin 14/9d. plus P.T. 


Mott time you need atube we 
PHILIPS KC 


ah, FLUORESCENT REFLECTOR TUBE 
LIGHT DISTRIBUTION 
COMPARISON DIAGRAM Philips Electrical Limited - Lighting Division - Century House - Shaftesbury Avenue London « W.C.2 
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London Office: ANGEL HOUSE, ANGEL, N.1 (TERminus 0566) 











TRAN « STAR 


LIGHTING REGD. TRADE MARK 
CONTROL UNITS 


PIONEER OF ALL 
SELF-CONTAINED 
INSTANT-START 
BALLASTS 


DESIGNED 

TO ENSURE 

FULL LAMP LIFE 

HIGH LUMEN OUTPUT 
SILENT OPERATION 


FITTED WITH HIGH-TEMPERATURE RESISTING CAPACITORS 
AND 


GUARANTEEN FOR 3 YEARS 
INDUCTIVE APPLIANCES LTD., ST. NICHOLAS ST., NEWCASTLE UPON TYNE | 


Tel. Newcastle 27069 Works Tel. Hebburn 832221! 





THE BENJAMIN ELECTRIC LIMITED » TOTTENHAM -: N17 
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DESIGNED 


by 
Designers 


for 
DESIGNERS 


ST 40 ST 101/L. 
| 
Phone : We have specialized in the manufacture of GOOD LIGHTING FITTINGS | 
BYRON 3273/5 for nearly a quarter of a century Shown above are two examples from our S “ ‘ R . 
wide range—The ST40, 60/100 watt, 10” projection The ST101/L, 60/150 


Grams : watt, 12” projection. Both finished in Ivory Enamel, Anodised Silver or B.S.S 1 
ESELAR HARROW Colour Consult us for details e Cc t r l Cc 


WELBECK WORKS, WELBECK ROAD, SOUTH HARROW, MIDDX. Ltd. 


fi 8 


Visual Problems of 
Colour 


Papers presented at a Symposium held at 
the National Physical Laboratory 
September 1957 


Subjects include : Retinal chemistry and the physi- 
ology of vision; Visual pigments, particularly in 
relation to colour vision; Brightness matching and 
colour matching; Subjective colour measurement, 
temporal effects, and defective colour vision; Elec- 
trophysiological aspects of vision, particularly 
colour vision; Colour theories. In two volumes 
(not sold separately) 42s. (post 2s.) 


world famous glass 
for exclusive lighting From the Government Bookshops 


” or through any bookseller 
H iscock Ap pleby and co., Itd. 


12/16 Holbein Place, Sloane Square, London, s.w.| 


Gl id 8 
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NEWCASTLE TYNE BRIDGE AND HIGH LEVEL BRIDGE In town or country, wherever you are, 
CRYSELCO'’S national coverage ensures for you the best quality and prompt service for all your lamp 


and fittings requirements. There are branches waiting to serve you in fourteen towns and cities. Please 
write or telephone. 


OVER SIXTY YEARS OF QUALITY AND SERVICE 


CRYS 


MADE IN ENGLAND 


OUR ILLUMINATING ENGINEERING DEPARTMENT 


IS AVAILABLE TO GIVE CUSTOMERS PROMPT HELP AND SERVICE ca 
"the 
fowncst 


non 

CRYSE ’ 

Branches BIRMINGHAM - BRISTOL - BURY ST EDMUNDS - CARDIFF - GLASGOW - LEEDS = 
LEICESTER - LIVERPOOL - LONDON - MANCHESTER - NEWCASTLE - NOTTINGHAM - SOUTHAMPTON te aa 


CRYSELCO LIMITED KEMPSTON WORKS BEDFORD 
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MA 1500 series from 34/8 plus tax 
announcing the new ELLIPSE SERIES 10” 12” 14” 18" & 22” 60-300w 


The Ellipse series provides architects and engineers with a basic range of 120 


elegant lighting fittings, of slim appearance, which do a first class lighting job. 


Boisseva 


The quality and finish is of the highest order, and the construction without use of 


screws or levers is simple, effective and foolproof, allowing for easy fixing and 
maintenance. 


gned by Paul 


Prices are comparable with standard commercial units. Full details, including 


dimensioned drawings, are given in publication MA 1500 available on request. 


LONDON W.II 


THE MERCHANT ADVENTURERS LIMITED 
16-43 PORTLAND ROAD 
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— ay 
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= ‘‘“MULTI” Fluorescent 

: Fittings 
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—U iia 
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1 EARLS COURT MARCH I7-2I 


























special fittings 


In addition to the ‘Multi ”’ fittings 
shown above, we offer an attrac- 
tive range of useful and decorative 
models. 


The illustrations show a selection 
of Special fittings made to Archi. 
tects’ and customers’ require- 
ments. 


We will gladiy submit individual 
designs to harmonise with any 
type of interior—and we welcome 
your enquiries. 





Also 


COLD CATHODE LIGHTING STAGE LIGHTING APPARATUS 
NEON SIGN DISPLAYS SIGNS OF ALL KINDS 


MAJOR EQUIPMENT CO., LTD. 
22, GORST ROAD, LONDON, N.W. 10 ELGar 8041 (5 lines) 


Depots: BIRMINGHAM + MANCHESTER - COVENTRY - NORTH SHIELDS - GLASGOW 











PHOTOMETERS 


These photo-electric instruments are invaluable to the lighting 
expert for a number of accurate application;, including the 
evaluation of illumination from natural and artificial light sources 
in buildings and workshops, reading light output from public street 
lighting, testing the candle power of electric lamps, reflectors, etc., 
measuring light loss through opaque substances and non-reflectory 
surfaces, etc. 


THE 
“EEL” 
LIGHTMASTER 


A general purpose photo- 

meter, designed for excep- 

tionally accurate readings, in three ranges, for exterior or interior work. 
The photocell unit is mounted on a plastic handle, and can thus be positioned 
in any direction. A 4 in. microammeter with knife-edge pointer ensures 
close reading. Fitted in good quality leather case. 


THE 
“EEL” HANDY 


For all general applications, with 
hand calibrated scale covering two 
ranges. This model will fit into 
the pocket and is complete with 
good quality leather carrying 

case. 


SEND FOR FULL 
DETAILS AND 
PRICES OF 
THESE OourT- 
STANDING 
PHOTOMETERS 


ELECTROSELENIUM 
LTD. 


EVANS 


SALES DIVISION 64 
COLCHESTER RD., HALSTEAD, ESSEX 


Sales and Servicing Agents throughout the world 


LIGHT AND LIGHTING 


INDEX TO 
ADVERTISERS 


A.E.I. Lamp and Lighting Co. Ltd. ............... 

Atlas Lighting Ltd. 

Benjamin Electric Ltd. .. 

British Lighting Council 

Cayson Electrics Ltd. 

C. M. Churchouse Ltd. 

J. and G. Coughtrie Ltd. .. 

Crompton Parkinson Ltd. 

Cryselco Ltd. 

Ekco-Ensign Electric Ltd. 

Electrical Engineers (ASEE) Exhibition Ltd. .......... 108 
Evans Electroselenium Ltd. .. 

Falk, Stadelmann and Co. Ltd. 

General Electric Co. Ltd. 

Gowshall Ltd. 

Hiscock Appleby and Co. Ltd. ......... 
Holophane Ltd. cover i 
Imperial Chemical Industries Ltd. (Plastics Div.) cover iii 
Inductive Appliances 

Major Equipment Company 

Merchant Adventurers Ltd. 

Monsanto Chemicals Ltd. 

Morley’s Electricai Services Ltd. 


Philips Electrical Ltd. 


Poles Ltd. 


S.L.R. Electric Ltd. 
Stanton Ironworks Co. Ltd. 
H.M. Stationery Office 


Wardle Engineering Co. Ltd. 


Published by THe ILLUMINATING ENGINEERING PUBLISHING CoMPANY LimITED, 
at 32 Victoria Street, London, S.W.1. 
Printed by Knapp, Drewett AND Sons Lrp. 30, Victoria Street, 
London, S.W.1, England. 





March, 1959 




















MAAS 


mi 
a 
> 




















NAMA 

































































Translucent opal ‘Perspex’ reflectors in fittings made by Crompton Parkinson Ltd. 


Efficient and comfortable lighting 
with translucent opal ‘Perspex’ refiectors 


BY CHOOSING ‘PERSPEX’ acrylic sheet from | shaping e choice of a wide range of attractive 
many other materials for their lighting fittings, | and efficient materials in transparent, trans- 
Crompton Parkinson Ltd., ensure for their | lucent and opaque grades. 

equipment:- Freedom from _ discolouration 

e toughness and durability ° light weight ¢ | . Pp I R S P y X . 
resistance to atmospheric corrosion « ease of | . ° 4 

cleaning * superb appearance ¢ ease of heat | 


‘Perspex’ is the registered trade mark for the acrylic sheet manufactured by I.C.I. 


IMPERIAITI CHEMICAI INDUSTRII LIMITED LONDON - S.W.1 


FP.67,1 
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